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1. Introduction 
Efficient Market Hypothesis (EMH) has been the central tenet of finance for 
more than four decades. EMH states that at any given time security prices fully 
reflect all available information (Fama, 1970). If a financial market is efficient, 
then the best estimate of the true value of a security is given by its current market 
price. So an efficient market can also be defined as the one in which the market 
price of a security is an unbiased estimate of it's intrinsic value. Market 
efficiency does not imply that the market price equals intrinsic value at every 
point in time. It only says that errors in the market prices are unbiased. In an 
efficient market, all relevant information is reflected in the current stock price. 
Information cannot be used to obtain excess return; the information has already 
been taken into account and absorbed in the prices. In other words, all prices are 
correctly stated and there are no "bargains" in the stock market. 
Market efficiency is defined in relation to information that is reflected in security 
prices. Eugene Fama divided market efficiency into tliree forms depending on 
the type of information that is available at a particular time. There are three 
versions of EMH: weak, semistrong and strong form. 
The 'Weak' form asserts that all past market prices and data are fully reflected 
in securities prices. In other words, technical analysis is of no use. The 
'Semistrong' form asserts that all publicly available information is fully 
reflected in securities prices. In other words, fundamental analysis is of no use. 
The 'Strong' form asserts that ail information is fully reflected in securities 
prices. In other words, even insider information is of no use. 
There has been a debate on the testing of market efficiency. Academics say that 
it is impossible to test purely whether the market is efficient, or not. Most of the 
tests of market efficiency are joint tests; that is, one is testing whether the model 
measuring returns is appropriate and the other whether the markets are efficient 
(Fama, 1991). Thus, one of the reasons for the market efficiency dispute is that 
tests of market efficiency are joint tests of the assumed model and the market 
efficiency. 
In the first decade after its conception in the 1960s, a large body of the empirical 
supported the EMH. Michael Jensen in 1978 declared that there was no 
proposition in Economics which had more solid empirical foundation than EMH. 
But soon in late seventies anomalies bagan to appear. Anomalies are empirical 
results that are difficult to reconcile with EMH and maintained theories of asset 
pricing behaviour (Schewart, 2003). They indicate either market inefficiency 
(profit opportunities) or infirmity of the underlying asset pricing models. The 
prominent anomalies reported were P/E ratio effect, size effect, momentum 
effect, tum-of-the year effect, weekend effect etc. Some of these disappeared or 
became weaker, but anomalies such as momentum effect has persisted since the 
time of discovery (Jegadeesh and Titman 1993). Jegadeesh and Titman (1993, 
2001) found that buying stocks with recent high return and selling stocks with 
low returns produces profit that are both statistically and economically 
significant. This phenomenon leads to netum continuafion over the medium term 
(3-12 months). 
2. Research Gap 
A number of studies on weak and semi-strong have been done in India. 
Momentum in stock return constitutes a part of the weak form of market 
efficiency. Although a number of studies have been done on the weak form in 
India (turn of the year effect, Monday effect, holiday effect etc), the area of 
momentum remains unexplored in Indian context. A number of studies on 
momentum have been done in U.S.A, and studies are available for countries like 
U.K, China and also emerging countries like Iran. As far as my knowledge goes 
and literature review suggests, a study by Sehgal and Balakrishnan (2002) has 
been done in India. Also Griffin et al. (2003) in their study on momentum have 
included India as one of the countries for analysis. There is a huge gap of 
empirical scrutiny in this area of market efficiency and this study is an attempt to 
fill this void. 
3. Objectives 
1) To ascertain the continuation (momentum) and reversal patterns of stock 
returns in India. 
2) To trace the sources of momentum profits in India. 
3) To examine whether size (market capitalization) has an effect on momentum 
profits in India. 
4) To investigate the seasonality pattern of momentum returns in India and also 
the role of market states in determining momentum returns. 
5) To examine the role of R^  idiosyncratic volatility and delay in determining 
momentum in Indian stock market. 
6) To point out the practical implications of momentum in India. 
4. Hypotheses 
The following null hypotheses were evaluated. 
Hoi: Past wirmers do not outperform past losers in future (there are no 
momentum returns). 
H02: There is no difference in the momentum returns across different sub-
periods. 
H03: There is no difference in the momentum returns across skipping and non 
skipping portfolio 
H04: There is no difference in the momentum returns of big and small 
portfolios. 
H05: There is no seasonality in momentum returns. 
H06: There is no relation between market states and momentum returns. 
Ho7: There is no difference in momentum returns following UP and DOWN 
market states. 
Hos: There is no relationship between concurrent market states and 
momentum returns. 
Ho9: There is no difference in momentum returns between concurrent UP and 
DOWN market states. 
Hoio; There is no reversal in momentum returns in the post holding period. 
Hon: There is no difference in the momentum returns of lowest and highest 
R2 quintiles. 
H012: There is no difference in the momentum returns of lowest and highest 
idiosyncratic volatility quintiles. 
H013: There is no difference in the momentum returns of lowest and highest 
delay quintiles. 
H014: Past losers do not outperform past winners in the future (there are no 
contrarian returns). 
All the null hypotheses have been tested at 95% confidence interval. Null 
hypothesis has been rejected if P value is less than 0.05. 
5. Data Description 
The data used in the study is obtained from Centre for Monitoring of Indian 
Economy (CMIE) database. It consists of monthly share prices of the 
companies included in BSE 500 index over the period January 1994 to 
December 2006. Share prices before 1994 are not taken because of Harshad 
Mehla scam. The returns during this period were exceptionally high and the 
results would have been biased. 
The share price series has been converted into monthly return series so that 
they are compatible for further research. The initial sample was further 
screened to meet the eligibility criteria for being included in the portfolios. 
To be eligible, the stocks must meet the criteria of previous 12 months return. 
The securities not fulfilling these criteria are eliminated from the sample. In 
addition to the calculation of monthly return, the study also employs weekly 
return for the calculation of variables R ,^ idiosyncratic volatility and delay. 
The eligibility criterion for the stocks was a calendar year of weekly return 
history (52 weeks in a year). Every year several stocks are eliminated from 
the sample due to this criterion. The number of stocks considered for the 
study ranged from 285 to 466. 
Return on BSE sensitive index is taken as a proxy for return on market 
portfolio. The implied Yield on the month-end auction of 91 days Treasury 
bill (T-Bill) is taken as a surrogate for risk free rate. It is taken from RBI 
website and is available from the year 1996. Prior to the year 1993, 91 days 
T-bill was regulated in India to have a constant yield of 4.6% per annum, and 
banks were forced to hold them through government-regulated reserve 
requirements. This fixed yield was an underestimation of the nominal yields 
required by investors in an era of high inflation. Since 1993, the 91 days T-
bill have been determined on an auction basis. Since participation in the T-
bill market was highly regulated before 2000, so bank deposit rate is used as 
proxy for the return on a risk free security before 2000 (Mehra 2003). These 
deposits are totally safe in India as they are backed by RBI. 
6. Methodology of the Present Study 
The methodology used in this study is based on the methodology used by 
Jegadeesh and Titman (1993, 2001). 
Securities are ranked on the basis of their cumulative continuous returns over 
the past three to twelve months (/' months). Holding periods examined also 
vary from 3 to 12 months {k months). In all, there are four strategies 
examined (i:e: 3, 6, 9 and 12 months interval for every j/k strategy). Of these 
four strategies, 3-3 and 6-6 strategies are the most profitable and examined in 
detail. The momentum strategy consists of three basic steps: 
First, cumulative continuous returns (CCR) for each stock / on pasty months 
of continuously compounded monthly returns in the initial formation period 
is calculated. Second step is ranking the entire series of securities at that date 
in descending order on the basis of cumulative continuous returns. For eg. in 
3-3 strategy the continuously compounded monthly returns of stock for the 
month of January, February and March (portfolio formation months) is 
calculated. Five portfolios are formed with the winner (top) portfolio ranked 
as PI and loser (bottom) portfolio ranked as P5. These stocks are then held 
for the next three months i:e: April, May, June (portfolio holding months). 
Then the portfolio holding months become the months for portfolio 
formation. That is, the average returns are now calculated for the months of 
April, may and June (portfolio formation months) and held for the next three 
months i:e: July, August and September (portfolio holding months). This 
process of portfolio formation and holding starts from the January of 1994 
and done till the December of 2006. This procedure is repeated for other 
strategies also. Third and the final step is to determine the profits of the 
winner minus loser portfolio (Rwinner-loser)-
Post holding period returns 
To assess the reversal pattern of momentum returns we trace the performance 
of momentum strategies uptill 60 months after the formation period. The post 
holding period returns are calculated for 3-3 and 6-6 strategies. For eg. in the 
formation period of January to March 1994, the post holding period returns 
are calculated uptill March 1999. This process is repeated for all replications, 
and the average of all the replications yielded the monthly return. 
Contrarian Strategies 
In our study we consider two contrarian strategies based on 36 months 
formation period. In one strategy the stocks are held for the next 12 months 
and in the second strategy they are held for the next 36 months (holding 
period). Portfolios are constructed in the same manner as described in 
methodology. The only difference is in the calculation of contrarian returns 
(third step). To calculate contrarian returns we subtract the mean monthly 
return of the winner portfolio from the mean monthly return of the loser 
portfolio. CAPM and Fama-French three factor model are used to explain 
these returns in Indian context. 
7. Fama-French Three Factor Model 
Fama and French (1992, 1993) argued that size and value (as measured by 
the book-to-market value of stock) represent two risk factors that are missing 
from CAPM. They suggest a model in which these two risk factors are 
included and the regression is of the form: 
(Ri, - % ) = oci + j3,(Rrnt - Rft) + s.SMB, + htUMU + £it 
In the above equation SMB presents the difference between the returns to 
portfolios of small and large capitalization stocks, holding constant the B/M ratios for 
these stocks. HML is the difference between the returns to portfolios of high and low 
B/M ratio firms, holding constant the capitalization for these stocks. The regression 
coefficients Si and /ij represent exposure to size and value risk as /?t measures 
exposure to market risk. In this study time series regression of the form discussed in 
the above equation is performed, to explain the momentum anomaly. If this model 
explains the momentum anomaly, then the value of a should be zero. 
Size and Value Sorted Portfolios 
In September end of each year / from 1994 to 2006; all sample stocks are ranked on 
the basis of size (market capitalization). The median sample size is then used to split 
the sample companies into two groups: small (S) and big (B). Book equity to market 
equity (BE/ME) for year f is calculated by dividing book equity at the end of financial 
year / by market equity at the end of financial year /. Financial year closing in India is 
march for all companies every year. The sample stocks are broken into three BE/ME 
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groups based on the break points for the bottom 30% (low) middle 40% (medium) and 
top 30%) (high) of the ranked values of BE/ME for the sample stocks. 
We construct six portfolios (S/L,S/M,S/H,B/L,B/M,B/H) from the intersection of the 
two size and three BE/ME groups. For eg. S/L portfolio contains stocks that are in the 
small size group and also in the low BE/ME group. While B/H consists of big size 
stocks that also have high BE/ME ratios. Monthly equally weighted returns on the six 
portfolios are calculated from September of year t to August of year t+1, and the 
portfolios are reformed in August of year t+1. The Size-BE/ME portfolios are 
constructed to be equally weighted as suggested by Lakonishok et al. (1994). Fama& 
French (1996) document that the three factor model does a better job in explaining 
LSV equally-weighted portfolios as compared with value-weighted portfolio. 
Factor Portfolios 
Fama-French model uses three factors for explaining common stock returns: the 
market factor (market index return minus risk-free return) proposed by CAPM, and 
factors relating to size and value. BSE sensitive index has been used as the market 
index. 
SMB (Small minus Big) is meant to mimic the risk factor in returns related to size. 
SMB is the difference each month between the simple average of the returns of the 
three small stock portfolios (S/L. S/M,S/H) and the average of the returns on the three 
big portfolios (B/L,B/M,B/H). SMB is largely clear of BE/ME effects, focussed on 
the different behaviour of small and big stocks. HML (high minus low) is meant to 
mimic the risk factor in returns related to value (i:e: book-to-market ratios). HML is 
the difference each month between the simple average of the returns on two high 
BE/ME portfolios (S/H and B/H) and the average returns on two low BE/ME 
portfolios (S/L and B/L), it is constructed to be relatively free of size effect. 
S.Construction of Market states Variable, R ,^ Idiosyncratic 
volatil ity and Delay 
Lagged market returns are calculated for three, six, nine and twelve months. "UP" 
market is defined as the state in which the three, six, nine and twelve months lagged 
market return is non-negative. Whereas "DOWN" market is defined as the state in 
which the three, six. nine and twelve months lagged market return is negative. 
Corresponding momentum returns are calculated for three and six months holding 
periods. UP and DOWN markets are also defined alternatively. Where market returns 
are less than zero (Rm-Rf < 0) then it is categorized as "DOWN" market and where it 
is more than zero (Rm-Rf > 0) then it is categorized as "UP" market. Corresponding 
momentum returns are calculated for three and six months holding periods. Fama-
French regression is carried out on market returns. 
R is the statistic derived from regressing an individual stock's returns either on a 
single market index or on multiple common factors. We use weekly returns to 
measure each stock's R . The weekly frequency is a compromise between lower 
estimation precision at monthly frequencies and more confounding microstructure 
effects such as nonsynchronous trading and bid-ask bounce at daily frequencies (Hou 
et al. 2006). We define weekly returns as compounded daily returns from Wednesday 
close to the following Wednesday close (eg. Hou et al. 2006 and Hou and Moskowitz, 
2005). In calculating R we regress each stock' weekly return on the 
contemporaneous returns of the market portfolio which is BSE sensitive index in our 
case. The market index returns are treated as independent (explanatory) variable. The 
number of observations in each regression is equal to the number of return interval 
during the period of study. Weekly returns are calculated from Wednesday to 
Wednesday for one year, and in one year there are 52 observations. So, in each 
regression 104 observations are used. 
For calculation of delay also weekly returns are taken. Measures of price delay require 
a year of prior weekly return history, so the trading strategy begins in January 1995. 
Firms for which 52 weekly observations are not available are excluded. Delay 
measures the average delay with which a firm's stock price responds to information. 
The market return is taken as the relevant news to which stocks respond. We run a 
regression of each stocks weekly return on contemporaneous and three weeks of 
lagged returns on market portfolio over the prior year. 
3 
r,f - ttj + l^jRmx + ) Sj ^mx-n + ^j,t 
71=1 
Where ry^  is the return on stocky and R^j- is the return on BSE sensitive index in 
vv'eek /. If the stock price responds immediately to market news then Pj will be 
significantly different from zero. If however stock 7's price responds with a lag then 
some of the 5 will differ significantly from zero. This regression identifies the 
delay with which a stock responds to market wide news. Using the estimated 
coefficients from this regression we compute measures of price delay for each firm. 
We ignore the sign of the coefficients because most lagged coefficients are either 
positive or zero. The first measure is the fraction of variation of contemporaneous 
individual stock returns explained by lagged market returns. Delay is simply one 
minus the ratio of R from the regression equation given above restricting 5 = 0, 
over R" from above regression equation with no restrictions. 
We calculate idiosyncratic volatility using market model residuals estimated from the 
regression equation given below. 
n.t = OCi + PuTrnx + fi,t 
where Ti ^ is the weekly return on stock /, r^ f the weekly return on the market index 
and £[ f is the regression residual. IVOL is calculated as the standard deviation of f; (. 
9.Data Analysis 
The study employs regression analysis and uses usual T and F statistic to test the 
hypothesis. The initial processing of data was performed on EXCEL. E-Views 
Version 5 was used to conduct regression and other tests. 
Detailed analysis of the data has been done and the results are presented in tabular 
form. Momentum returns are calculated for all the four strategies 3-3, 6-6, 9-9 and 12-
12. The two most profitable strategies i:e: 3-3 and 6-6 have been pursued in detail. To 
check the duress of these momentum strategies they have been subjected to various 
robustness tests which include sub-period analysis, formation of skipping portfolios 
and classification of stocks into big and small categories. Also the seasonality pattern 
and the effect of market states on momentum returns have been analyzed. 
To gauge the long term performance, post holding period returns have been calculated 
for 60 months after the initial formation period. Post holding period returns are 
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calculated for size sorted portfolios also. Three control variables ire: R ,^ idiosyncratic 
volatility and delay have been calculated and their effect on momentum returns has 
been analyzed. Fama-French three factor model and CAPM are used to explain 
momentum returns. Two contrarian strategies have also been discussed. 
10. Summary of the findings and Conclusion 
(1) The results demonstrate a strong relation between the past and future return 
movements leading to momentum in Indian stock markets. Winners in the 
intermediate term three to twelve months horizon continue to be winners in the next 
three to twelve months holding period. This is true of all the four combination of 
strategies employed in the study (3-3, 6-6, 9-9 and 12-12).The raw returns are large 
and statistically significant. The 3-3 strategy yielded the highest return and 6-6 next 
highest. A profitable momentum strategy of buying recent winners and selling losers 
is a direct repudiation of the efficient market theory which states that stock prices 
cannot be predicted to gain abnormal profit. 
The robustness test applied on two most profitable strategies 3-3 and 6-6 confirms the 
phenomenon of momentum. The robustness tests consisted of the sub-period analysis, 
Ibrmation of skipping portfolio and splitting of stocks between large and small 
portfolios. It yielded the following: 
> The momentum returns are robust across different sub periods also. The recent sub-
periods (1999-2002 and 2003-2006) provided greater momentum return in both the 
strategies. However, in 3-3 strategy, across the period difference in return turned out 
i;o be statistically significant whereas in 6-6 strategy this was insignificant. 
> The skipping of one month between formation and holding period as well provided 
statistically significant return. The magnitude of the return was lower in comparison 
to non- skipping portfolios and the difference was also found to be statistically 
significant. Thus the momentum persists even in skipping portfolio. The effect of 
market microstructure issues such as bid-ask bounce seems to have no significant 
impact on momentum. 
> The momentum returns are available even in size-sorted portfolios. The results 
indicate that size has a role to play in momentum returns as the small stocks have 
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greater momenTum returns as compared to big ones and the difference between return 
is statistically significant. A portfolio comprising of small winner stocks stand a better 
chance of producing greater momentum return. 
(2) There is no indication of seasonality pattern in momentum returns. Although the 
month of July generated highest return in comparison to other months but the 
difference is statistically insignificant. This contradicts the findings of Jegadeesh and 
Titman (1993) who reported highest momentum return in the month of January. 
(3) The state of the market also serves as an important indicator of the momentum return. 
Results show that the momentum returns are higher following the 'UP' market state 
as compared to the 'DOWN' market when lagged market returns are used to define 
market state. In 3-3 strategy the t-statistic between the two states is statistically 
significant in all the cases except for three months lagged return. In 6-6 strategy the 
difference in UP and DOWN states is significant for all lagged returns. In contrast, 
state of market defined on the concurrent market state (Rm-Rf) produces no such 
difference. The regression coefficient also shows a positive significant relation 
between market states (as defined by lagged market returns) and momentum returns. 
On the other hand the concurrent market states bring out no such relation. This lends 
support to overreaction model of Daniel et al. (1998) and Hong and Stein (1999) as an 
explanation of momentum. 
(4) The tracking of momentum returns over a long period of time i:e: sixty months after 
the formation period show a decline in returns. The returns take a nosedive 
immediately after the holding period in both the strategies 3-3 and 6-6. However, the 
decline in momentum never witness negative return. It means that up to sixty months 
of the portfolio formation winners continue to outperform losers. This reversal pattern 
is not exactly in line with the behavioral models which predict negative return in post 
holding period. Nevertheless, it suggests overreaction as a source of momentum. The 
psychological biases of investors push the prices up in the holding period, which 
reverts back to their fundamental values in the post holding period. It can be safely 
concluded that the phenomenon provides support to behavioral models (Barberis et al. 
1998, Daniel et al. 1998, Hong and Stein 1999) in explaining this anomaly. In case of 
size sorted portfolios also the post holding period returns follow the similar trend. 
After the holding periods, there is a steep fall in returns after which the returns keep 
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on declining but never turns negative. In case of size portfolios, fall in returns is 
steeper in small portfolios in both the strategies. 
(5) The results obtahied show a negative and insignificant relationship between R^  and 
momentum returns in both the strategies. This is inconsistent with the results of Hou 
et al. (2006) who report that stocks with lower R^  exhibit more pronounced price 
momentum. This challenges the use of R as a measure of private information to 
predict price efficiency measure. 
(6) Idiosyncratic volatility exhibits a positive relation with momentum returns. High 
IVOL stocks give higher return, and low IVOL stocks give lower return. These 
returns are statistically significant in both (3-3 and 6-6) strategies. These findings are 
in tune with the behavioral explanations that attribute momentum return to firm 
specific information, for which idiosyncratic volatility can be considered as a proxy. 
The positive relation between momentum return and idiosyncratic retum is 
established even when delay is controlled. Thus idiosyncratic risk is not subsumed by 
delay. This reconfirms the findings of Arena et al. (2008) and contradicts the findings 
of Hou and Moskowitz (2005). 
(7) Delay displays a positive relation with momentum returns. However the difference in 
momentum return across the delay-sorted portfolios is not significant. Hou and 
Moskowitz (2005) reported existence of momentum across first four quintiles but 
found to be non-existent among the highest delayed firms. It seems that delay is not 
priced as far momentum is concerned. 
(8) The findings suggest absence of contrarian returns over the sample period. The 
results show that there are no contrarian returns in both the strategies that were tested 
(36-12 and 36-36). On the contrary, momentum continues over longer horizon as 
well. This finding is also reinforced by the post holding momentum return. 
(9) Risk- based models such as CAPM and Fama and French model all along are 
inadequate to explain momentum return as the intercepts were found to be statistically 
significant in all the cases. 
[n a nutshell, it can be concluded that the phenomenon of momentum is persistent and 
pervasive in Indian stock market over whole time period of study 1995 to 2006 as 
well as in sub-periods. Not only intermediate term winners remain winners in the near 
future but there is also hint of long term momentum. The risk- based models fail to 
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account for these returns. Overall the results tend to support behavioral models as 
possible explanation of the phenomenon 
These findings directly challenge the one basic tenets of efficient market theory, 
which rest on the premise that there can be no predictability of future returns. The last 
two decades have witnessed an onslaught against the efficient market hypothesis. 
Various anomalies have been detected and momentum is one such anomaly. Other 
anomalies such as size has disappeared or attenuated but momentum is the only 
anomaly which persists continuously from the time it was discovered (Jegadeesh and 
Titman 1993). Fama and French (2008) consider momentum as a premier and 
pervasive anomaly. Moreover, it is the only anomaly that is not captured by the Fama-
French (1996) model. Whether this anomalous behaviour is due to inefficiency or due 
to some missing variable in the asset pricing models is a question which is still being 
probed and far from settled and perhaps never will be. However, the field of 
behavioral finance has advanced concepts and tools which seem to provide soine 
explanation for this anomaly. The rise of behavioral finance in explaining this 
anomaly should be seen as a new dawn in the field of finance. 
11. Implications of the study 
The presence of momentum in Indian stock market has the following implications. 
(1) In forming portfolios, selecting the stocks which have been winners in the past three 
to twelve months horizon can help investors and fund managers earn substantial 
profits. 
(2) Investing in small capitalization stocks which have been winners in the near past can 
also help earn higher profits in comparison to large stocks. Thus, a portfolio formed 
on the basis of small winner stocks has a higher possibility of providing higher return 
in the near term three to twelve months horizon. 
(3) The evaluation of stocks on the basis of idiosyncratic risk can provide cues to the 
investors and fund managers about the near term return and help earn abnormal 
profits. 
(4) State of the market can serve as an important guide in forming momentum strategies. 
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12. Limitations 
1) The returns employed are raw returns. Risk-adjusted returns would have provided 
more compelling evidence in favour of momentum. 
2) The effect of transaction costs on the returns has not been analyzed. 
3) The investment horizon considered spans between 3 and 12 months. 
4) Only four momentum and two contrarian strategies have been employed. Much larger 
combination of strategies would have yielded greater insight about momentum. 
5) Monthly returns are computed from the last traded price in any month. This 
potentially induces bid-ask bounce effects in our data, when the last price of the 
ranking period is also the first price of the post ranking period. 
6) The portfolios are formed over non-overlapping time periods because of which there 
is an inevitable loss of information and it may be possible that the economic cycle 
may be a major component in determining the outcome of momentum strategies. 
7) The results may be biased due to sample selection. 
13. Directions for Future Research 
(1) Campbell and Siddiquie (2000) have shown that abnormal returns from 
momentum strategies are related to skewness. Analysis of momentum strategies 
based on skewness can provide insights about the potential sources of momentum. 
(2) Korajczyk and Sadka (2004) investigate the effect of trading costs on the 
profitability of momentum strategies. Explicit trading costs like commissions and 
spreads can be incorporated to investigate their effect on the profitability of 
momentum strategies. 
(3) Trading volume as a possible source of momentum can be further explored as 
done by Lee and Swaminathan (2000), Chordia and Swaminathan (1999). 
(4) The contribution of industry specific factors to momentum anomaly can be 
analyzed as done by Moskowitz (1999) 
(5) Chordia and Shivakumar (2002) throw light on momentum profits during various 
phases of business cycles. An investigation of relation between momentum and 
business cycle can be a step further in tracing the sources of momentum profits. 
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(6) Risk-reward ratios like Sharpe and other alternative ratios can be used as a 
measure of stock selection criteria and momentum strategies can be analyzed in 
this light as done by Fabozi et al. (2007). 
16 
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Preface 
Efficient Market Hypothesis (EMH) has been the Illcentral tenet of finance for 
more than four decades. EMH states that at any given time security prices fully 
reflect all available information (Fama, 1970). This information may be related to a 
firm's expected cash flows, stock-split or cut in interest rates by RBI. In a 
subsequent article, Eugene Fama (1991) stated that EMH is one which deals with 
price i-eflecting information to the extent that it is not financially worthwhile to act 
on information. There are two main implications of the EMH. The first is that it is 
not easy to earn excess return. The second is that prices are correct in the sense that 
reflects the fundamental value. If there is misalignment between the price and 
fundamental value of the stock, arbitrage will come into play to bring it in line with 
the fundamental value. 
There are three versions of EMH: weak, semistrong and strong form. 
The 'Weak' form asserts that all past market prices and data are fully reflected in 
securities prices. In other words, technical analysis is of no use. The 'Semistrong' 
form asserts that all publicly available information is fully reflected in securities 
prices. In other words, fundamental analysis is of no use. The 'Strong' form asserts 
that all information is fully reflected in securities prices. In other words, even 
insider information is of no use. 
In the first decade after its conception in the 1960s, a large body of the empirical 
supported the EMH. Michael Jensen in 1978 declared that there was no proposition 
in Economics which had more solid empirical foundation than EMH. But soon in 
late seventies anomalies bagan to appear. Anomalies are empirical results that are 
difficult to reconcile with EMH and maintained theories of asset pricing behaviour 
(Schewart, 2003). They indicate either market inefficiency (profit opportunities) or 
infirmity of the underiying asset pricing models. The prominent anomalies reported 
were P/E ratio effect, size effect, momentum effect, turn-of-the year effect, weekend 
effect etc. Some of these disappeared or became weaker, but anomalies such as 
momentum effect has persisted since the time of discovery (Jegadeesh and Titman 
1993). Jegadeesh and Titman (1993, 2001) found that buying stocks with recent 
high return and selling stocks with low returns produces profit that are both 
statistically and economically significant. This phenomenon leads to return 
continuation over the medium term (3-12 months). 
Momentum is the most puzzling anomaly as it is hardest to explain using rational 
pricing models. In the words of Fama and French (1996) the main embarassment of 
their three factor model is its "failure to capture the continuation of short term 
returns". Fama and French (2008) reconfirm the pervasiveness of the momentum 
anomaly. The predictability of return contradicts the basic premise of EMH. 
The appearance of the anomalies and the inadequacies of EMH and asset pricing 
models to describe some of the anomalies have lead researchers to search for 
alternative explanations. This has given birth to a new discipline called behavioral 
finance. It is the application of psychology and economics to understand the human 
behaviour (Barberis and Thaler, 2003). Behavioral finance challenges the basic 
building blocks of EMH such as rationality and arbitrage (Shleifer, 2001). The 
proponents of behavioral finance asserts that people exhibit human fallibilities 
'irrationalities' and arbitrage may not work the way it is assumed. This may lead the 
prices to deviate from fundamental value. 
Explaining the momentum has become one of the principal battlefields between 
behaviorist and rationalist. In view of the intriguing nature of momentum anomaly 
and great paucity of study on this topic in Indian context, the present study focusses 
on this anomaly inorder to investigate market efficiency in India. 
This study is divided into five chapters. 
Chapter 1 provides an introduction about the efficient market theory. All the three 
forms have been discussed in detail along with the techniques that are used to test 
the three forms of efficiency. The implications of market efficiency have been 
discussed briefly. 
Chapter 2 provides a detailed discussion of the studies that have been done on the 
three forms of efficiency. The chapter is divided into two parts. The first part 
discusses the studies that have been done on weak, semi strong and strong form of 
market efficiency. The second part provides a detailed description of the studies 
done on momentum. It covers all the major studies that have been done in U.S.A, 
along vv'ith the studies done in other parts of the world. It also highlights the studies 
which have been done in Indian context. 
Chapter 3 details the methodology used in the testing of momentum strategies. It 
discusses Jegadeesh and Titman's methodology and the methodology used in the 
present study. The calculation of various control variables i:e: R , idiosyncratic 
volatility, delay and market states have also been discussed. 
Chaptsr 4 discusses the results of the present study. Analysis of momentum 
strategies and the effect of various control variables on momentum has been 
discussed in detail. 
Chapter 5 deals with the conclusions and implications of the study and also 
directions for future research. 
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Chapter 1: Efficient IViaricet Theory 
This chapter provides a basic introduction about the efficient markets. It also explains 
the three forms of market efficiency along with the major tools that are used to test 
the market efficiency. 
1.1 Efficient IVIarket 
An efficient market is one, in which prices reflect all relevant information. In other 
words, efficient market theory claims that security prices reflect all information; that 
is, the current market price of a security incorporates all relevant information (Fama, 
1970). If a financial market is efficient, then the best estimate of the true value of a 
security is given by its current market price. So, an efficient market can also be 
defined as the one in which the market price of a security is an unbiased estimate of 
it's intrinsic value. Market efficiency does not imply that the market price equals 
intrinsic value at every point in time. It only says that errors in the market prices are 
unbiased. This means that prices can deviate from it's intrinsic value, but the 
deviations are random and uncorrelated with any observable variable. If the deviations 
of market price from intrinsic value are random, it is not possible to consistently 
identify over or under-valued securities. 
In an efficient market, all relevant information is reflected in the current stock price. 
Information cannot be used to obtain excess return; the information has already been 
taken into account and absorbed in the prices. In other words, all prices are correctly 
stated and there are no "bargains" in the stock market. In an efficient market, it is 
assumed that a large number of analysts are assessing the true value of firms. The 
analysts try to find stocks whose market prices are substantially different from their 
true values. If the analysts find such mispriced securities, they buy or sell them, 
driving the market prices instantaneously towards the true value of the security. Thus 
competition in the stock market pushes prices to their 'true value'. 
There has been a debate on the testing of market efficiency. Academics say that it is 
impossible to test purely whether the market is efficient, or not. Most of the tests of 
mairket efficiency are joint tests; that is, one is testing whether the model measuring 
returns is appropriate and the other whether the markets are efficient (Fama, 1991). 
Thus, one of the reasons for the market efficiency dispute is that tests of market 
efficiency are joint tests of the assumed model and the market efficiency. 
There are certain requirements for a securities market to be efficient, they are 
1) Prices must be efficient so that new inventions and better products will cause a firm's 
securities prices to rise and motivate investor's to supply capital to the firm (i:e: buy 
it's stock). 
2) Information must be discussed freely and quickly across the nations so that all 
investors can react to new information. 
3) Transaction costs such as sales commissions on securities are ignored. 
4) Ta^ ces are assumed to have no noticeable effect on investment policy. 
5) Every investor is allowed to borrow or lend at the same rate. 
6) Investors must be rational and able to recognise efficient assets and invest money 
where it is needed most (i:e: in the assets with relatively high returns). 
Market efficiency is defined in relation to informadon that is reflected in security 
prices. Eugene Fama divided market efficiency into three forms depending on the 
type of information that is available at a particular time. Tests of the market 
efficiency are essentially tests of whether the three general types of information -
past prices, other public information and inside information can be used to make 
above average returns on investments. In an efficient market, it is impossible to make 
above average returns regardless of the information available, unless abnormal risk is 
taken. 
1.2 Weak Form of EMH 
The first form of efficiency is the weak form. The weak form says that the current 
prices of stocks fully reflect all the information that is contained in the historical 
sequence of prices. If this is true, then an investor cannot use historical stock price 
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information to find mispriced securities and earn profits by buying or selling these 
securities. The stock prices would have adjusted already for this information. There 
is one school of thought that says that the financial markets are not weak-form 
efficient. They believe they can learn from the historical data and improve their 
investment decisions. Trading strategies that are based on historical market data are 
popularly known as technical analysis. Technical analysts do try to use historical 
prices to locate mispriced securities. But if weak form of EMT holds then they would 
not be able to make abnormal returns using these techniques. Investors would just 
earn the normal profit for the risk taken. Everyone has access to past prices, even 
though some people can get them more conveniently than others. Liquidity traders 
(traders who do not investigate before investing) may sell their stocks without 
considering their intrinsic value and may cause prices to fluctuate. Buying and 
selling activities of the information traders (they analyze properly before buying and 
selling) lead the market price to align with the intrinsic value. In this form of market 
efficiency traders may earn by the naive buy-and-hold strategy while some may incur 
loss, but the average buy and hold strategy carmot be beaten to earn abnormal 
returns. 
If the weak form of EMT holds, and prices are independent of the pattern of 
historical stock prices, then price changes will appear to follow a random walk when 
examining just the historical series. Thus weak form of the efficient market 
hypothesis is also popularly known as the random walk theory. A random walk is a 
statistical concept that predicts that the next outcome in a series does not depend on 
its previous outcomes. In weak form of EMH there is no relationship between the 
past and future price movements. 
Different types of tests are commonly employed to test the weak form of efficiency. 
The three most popularly used techniques to verify the weak form of efficiency are 
filter rules, serial correlation tests and runs test. A filter rule is a mechanical trading 
rule that operates as follows: If the price of a security rises at least Xpercent, buy 
and hold the security until its price drops at least X percent from a subsequent high. 
When the price decrease from a peak level by X percent or more, liquidate the 
position and assume a short position until the price rises at least X percent from a 
future low price. By varying the value of X one can test different filter rules. If stock 
price changes are random, filter rules should not yield more return than a naive buy-
and-hold strategy. Many studies have been conducted using different filter rules. The 
size of the filter varies from 0.5 to 50%. 
To test the independence between successive price changes serial correlation 
technique is used. If the price change in one time period is not correlated with the 
price change in some other time period, then the price changes are considered to be 
serially independent. Trends or reversal tendencies in security price changes can be 
detected with serial correlation. Filter rules and serial correladon may not be able to 
pick up the sensitive price changes. That is, price changes may be random most of 
the time but occasionally become serially correlated for varying time periods. To 
examine this possibility, run tests may be used to determine if there are "runs" in the 
price changes. 
A run is a set of consecutive prices of the same sign. A fime series, such as prices of 
stocks, can be tested to see whether there are dependencies among the data just by 
looking at the number of runs in the series. Each price change is designated as a plus 
(+) if it represents an increase or a minus (-) if it represents a decrease. A run occurs 
when there is no difference between the sign of two changes. When the sign of 
change differs, the run ends and a new run begins. To test a series of price changes 
for independence, the number of runs in that series is compared to see whether it is 
statistically different from the number of runs in a purely random series of the same 
size. 
1.3 Semi Strong Form of EMH 
The semi strong form of the efficient market hypothesis says that the current prices 
of stocks not only reflect all informational content of historical prices, but also reflect 
all publicly available knowledge about the corporations being studied. Also the semi 
strong form says that efforts by analysts and investors to acquire and analyze public 
information will not yield consistently superior returns to the analysts. Examples of 
public information are corporate reports, corporate announcements, information 
reletting to corporate dividend policy, forthcoming stock splits etc. The semi strong 
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form of EMH maintains that as soon as the information becomes publicly available, 
all investors react instantaneously and push the price to reflect all public information. 
In contrast to the proponents of the semi-strong form of EMT, there are investors 
who think they can profit from a careful study of the publicly available data. These 
investors practise fundamental analysis and use the information in financial 
statements and other public sources to identify mispriced securities. In semi strong 
form of efficiency the analyst will have great difficulty trying to profit using 
fundamental analysis. Furthermore, even while the correct adjustment is taking place, 
the analyst cannot obtain consistent superior returns, because the correct adjustments 
will not take place consistently; that is, sometimes the adjustments will be over 
adjustments and sometimes they will be under adjustments. Therefore the analyst 
would not be able to develop a trading strategy based on these quick adjustments to 
new publicly available information. 
In case of a competitive market, price is fixed by the demand and supply forces. The 
equilibrium price represents the consensus opinion of the market. The intrinsic value 
of the stock and the equilibrium price are the same. Whenever new information 
arrives in the market, the supply and demand forces react to it. If the market 
processes the new information quickly, a new price would come out. If the market 
has to be semi strongly efficient, timely and correct dissemination of information and 
assimilation of news are needed. Only, then the market can reflect all the relevant 
information quickly. 
The primary tools used to test the semi strong form of efficiency are event study 
(Fama et al. 1969) and portfolio study. Event studies involve some steps. The first 
step is to identify the date on which the event was announced. Financial markets 
react to the announcement of an event, rather than the event itself, therefore these 
studies focus on the announcement date of the event. The second step involves 
collection of returns data around the announcement date. Then the excess return is 
calculated around the announcement date for each firm in the sample. For calculation 
of excess return adjustment has to done for market performance and risk. Fourth step 
involves computation of the average of excess return and also the standard error of 
all the firms. Finally it is assessed whether the excess return around the 
announcement date is different from zero. 
The second important tool used for the testing of semi strong form of efficiency is 
the portfolio study. In a portfolio study, a portfolio of stocks having the observable 
characteristics (low price-earnings ratio or whatever) is created and tracked over time 
to see whether it earns superior risk-adjusted returns. There are five steps involved in 
this type of study. First step involves the identification of the variable on which the 
firms will be classified. The second step involves collection of data on the identified 
variable for every firm and uses that information for classifying firms into different 
portfolios. For eg. if the price-earnings ratio is the screening variable, firms will be 
classified on the basis of this variable from the lowest (highest) price-earnings ratio 
to the highest (lowest) price-earnings ratio and form portfolios. Returns for each 
portfolio are calculated. Then the excess return for each portfolio is calculated by 
employing asset pricing models. Finally, it is assessed whether the average excess 
returns are different across the portfolios. Several statistical tests are employed to test 
whether the average excess returns differ across these portfolios. Some of these tests 
are parametric (these tests make certain assumption about the distribution of excess 
returns) and some are nonparametric. 
1.4 Strong Form of EMH 
The third form of efficiency is the strong form. This form states that current prices 
already reflect all publicly and privately available information. Thus the strong form 
includes all relevant historical price information, publicly available information, as 
well as the information known only to a select few such as management, the board of 
directors, private bankers etc. Specifically, any information that is available be it 
public or 'inside', cannot be used to earn consistently superior investment returns. It 
represents an extreme hypothesis which most observers do not expect to be literally 
true. To test the strong form of EMH, even more indirect methods are used. For the 
strong form no type of information is useful. This means that not even security 
analysts and portfolio managers, who have access to information more quickly than 
the general investing public, are able to use this information to earn superior returns. 
Therefore tests of strong form of EMH deal with tests of mutual fund performance. 
1.5 Implications of Market Efficiency 
A fully efficient market has implications for all the entitities who have an interest in 
'timing' the market. If markets are efficient then the role of investment managers, 
technical and fundamental analysts is under stake. Investment managers are usually 
faced with two tasks, first, diversification among various assets, which is popularly 
known as 'passive' investment strategy. The second is timing the market which is 
'active' investment strategy i:e: when to change investment proportions in various 
assets or to keep track of when the bond or equity markets will be stronger. If the 
market is efficient then only the passive investment strategy is relevant, because in 
efficient market timing the market is not possible. The role of portfolio managers in 
an efficient market is then only to analyze and invest appropriately and to tailor a 
portfolio according to the needs of the investor rather than to beat the market. If the 
information is rapidly reflected in prices, then there is no reason for managers and 
investors to seek informafion about the securities and markets. In an efficient market 
the role of technical and fundamental analysts is challenged. Technical analysts who 
use historical price information to identify mispriced securities would not be able to 
find opportunities that generate abnormal returns. Investors would just earn the 
normal profit for the risk taken. Fundamental analysts who take cues from the 
information reflected in the fundamentals of the company would not earn more than 
a simple 'buy and hold' strategy. 
Thus, efficient markets imply that investment managers, technical and fiindamental 
analysts will only be as successful as those who pursue an active policy of research 
and analysis. 
1.6 Behavioral Challenge to Market Efficiency 
Shleifer (2001) proposes that there are three conditions which lead to market 
efficiency. These are rationality, independent deviations from rationality and 
arbitrage. The proponents of behavioral finance point out that real world is 
characterized by in-ationality in financial maricets and these deviations from 
rationality are not always random but related. Further arbitrage which is supposed to 
bring about alignment between price and fundamental value of stocks may not work 
the way it is assumed to work. In real world arbitrage strategies may involve too 
much risk to eliminate market efficiencies. Thus the theoretical underpinnings of 
EMH might not hold in the real world. 
Chapter 2: LITERATURE REVIEW 
This chapter provides a review of the different empirical studies which have been 
done on the three forms. The chapter is divided into two parts. The first section that 
is, 2.1 details the studies which have been done on the three forms of efficiency. 
Second section that is, Section 2.2 provides a detailed description of the studies 
which have been done on momentum, which is the focal point of this study. 
2.1 Empirical Studies of Wealf Form of EMH 
A plethora of literature on the weak form is available. The concept of market 
efficiency was put forward in the beginning of the ninteenth century in a dissertation 
submitted by Bachelier (1900) for his PhD in mathematics. But his contributions 
were overlooked, until Paul Samuelson in late 1950's circulated it to various 
economists. It was subsequently published in English by Cootner (1964). Cowles 
(1933) found that there was no discemable evidence of any ability to outguess the 
market. By 1940's there was scattered evidence in favour of weak and semi strong 
form of market efficiency, though these terms were not coined yet. 
Kendall (1953) examined 22 U.K. stocks and commodity price series. He concluded 
that "/« series of prices which are observed at fairly close intervals, the random 
changes from one term to the next are so large so as to SM>amp any systematic effect 
which may be present. The data behave almost like wandering series". The 
observation came to be labelled as random walk model. Roberts (1959), Osborne 
(1959) at different time periods analysed different time series and reached the same 
conclusion. 
Mid 1960's was a turning point in the research on the random character of stock 
prices. Granger and Morgenstem (1963) examined U.S stocks using spectral 
analysis technique (a powerful statistical tool that identifies patterns), but still found 
no significant patterns. Fama (1965, 1965a) provided an excellent discussion on 
random walk hypothesis. He reviewed the existing literature and examined the 
distribution and serial dependence of stock prices. He found that the first order auto 
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correlation of daily returns is positive for 23 out of the 30 Dow Jones industrials and 
more than two standard errors from 0 for 11 out of 30. His paper presents strong and 
voluminous evidence in favour of RWH. Fama and Blume (1966) again examined 
U.S. stocks using technical trading rules and found no abnormal returns. 
Fama's (1965) doctoral dissertation was reproduced, in its entirety, in the Journal of 
Business. In this he reviewed the existing literature on stock price behaviour, 
examined the distribution and serial dependence of stock market returns, and 
concluded that "it seems safe to say that this paper has presented strong and 
voluminous evidence in favour of the random walk hypothesis." 
With a better understanding of price formation in competitive markets, the random 
walk model came to be seen as a set of observations that can be consistent with the 
efficient markets hypothesis. The switch of emphasis began with observations such 
as that of Samuelson (1965). Samuelson explains that "we would expect people in the 
market place, in pursuit of avid and intelligent self-interest, to take account of those 
elements of future events that in a probability sense may be discerned to be casting 
their shadows before them"". Building on Samuelson's approach, together with 
Roberts (1967), Fama (1970) provided a comprehensive review of the theory and 
evidence of market efficiency. Fama (1970) summarised the early random walk 
literature, his own contributions and other studies about the information contained in 
the historical sequence of prices, and concluded that "the results are strongly in 
support" of the weak form of market efficiency. He also coined the terms weak, semi 
strong and strong form of efficiency, depending on the type of information available. 
He also reviewed a number of semi strong and strong form tests, and concluded that 
"in short, the evidence in support of the efficient markets model is extensive, and 
(somewhat uniquely in economics) contradictory evidence is sparse." He concedes, 
however, that "much remains to be done", and indeed, Fama (1991) subsequently 
returned to this with a reinterpretation of the efficient markets hypothesis in the light 
of subsequent research. He changed the weak form tests to be more general tests of 
return predictably and changed semistrong efficiency to studies of announcements, 
which is related with what is often called event studies. 
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Despite evidence in support of weak form, there were instances of anomalous price 
behaviour, where certain series appeared to follow predictable pattern. DeBondt and 
Thaier (1985) tested whether there is reversal effect, in which losers turns winner and 
winners fade back over long horizon. Their results showed that portfolios of prior 
'losers' outperform prior 'winners'. 36 months after portfolio formation, the losing 
stocks earn about 25% more than the wirmers even though the latter are significantly 
more risky. They attribute long term return reversals to investor overreaction. This 
pattern would imply that a contrarian investment strategy-investing in recent losers 
and selling recent winners-should be profitable. Poterba and Summers (1988) and 
Fama and French (1988 and 1988a) discuss the linkage between short-horizon 
positive serial correlation in stock returns, accompanied by negative correlation over 
longer intervals. Poterba and Summers suggest that their findings are indicative of 
market inefficiency: "Noise trading, trading by investors whose demand for shares is 
determined by factors other than their expected return, provides a plausible 
explanation for the transitory components in stock prices." Jegadeesh (1990) also 
gave evidence in favour of short term return reversals (contrarian strategies). 
Jegadeesh and Titman (1993) provided evidence in favour of return continuation i:e: 
momentum strategies. These strategies profess that winners in the intermediate term 
3 to 12 months will remain winners in the future also and this would offer reliably 
significant profit opportunities. The phenomenon of return predictability i:e: short 
run momentum and long run reversal pattern in stock prices provide enough 
ammunition to build a case against weak- form of market efficiency. 
2.1.2 Empirical Studies of Weak Form of EIVIH in India 
Early work on the independence of share prices in India was undertaken by Rao and 
Mukherjee (1971).They used spectral analysis on Indian aluminium company's 
share price data. The study was based on weekly averages of daily closing prices for 
the period 1955-70.The analysis showed dependency among share prices, which 
contradicted random walk hypothesis (RWH). Similarly Ray (1976) used share price 
series of six specific industries. Results exhibited a high dependence among share 
prices, which negated RWH. 
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Different tests are applied to test the serial dependence of share prices. Most 
common among them are runs test, serial correlation test and filter rules. Barua 
(1981), Cooper (1982), Bhalla (1983) applied runs and serial correlation tests on 
daily price quotations of individual securities. Results clearly supported randomness 
in individual security prices, while market index showed dependence among share 
prices. 
Gupta (1987) asserted that Indian stock market was excessively 'speculative' rather 
than 'inefficient', as observed by Barua and Ragunathan (1986). In reply to this 
Barua and Ragunathan (1987), affirmed that without speculators stock market would 
be less efficient, and that Indian stock market had more speculators than required 
due to lack of expertise and inaction on the part of investors. Sharma (1983) 
investigated stock price behaviour in a developing economy-India. The main 
proposition of this study was to test that less developed countries (LDC'S) with less 
developed capital markets would portray 'inefficiency' due to lack of breadth in the 
capital market. The results supported earlier studies confirming randomness. 
Deviating from the usual norm of testing efficiency from quantitative data, Pandey 
and Bhat (1988) conducted a survey to ascertain the qualitative information such as 
attitudes and perceptions of market participants, about stock market efficiency. 
Questionnaires were served to persons preparing accounting information, as well as 
persons using this information. Results found fundamental and technical analysis to 
be useful and rejected efficiency of Indian market. 
Rao (1988) applied filter rules (the first work on filter rules in India), in addition to 
the usual testing procedures such as rank correlation and runs test to examine the 
weak form of efficiency. Their results (based on the weekly share prices of 10 
selected companies) confirmed the existence of weak form of market efficiency. 
Yalawar (1988), ObaiduUah (1990, 1991b) used serial correlation and runs test and 
concluded that market was efficient in the weak form. However Rao and Bhole 
(1991) casted doubts on Yalawar's (1988) findings on the basis of inefficient 
selection of sample companies. 
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The period of 90's saw the use of more sophisticated techniques for testing 
efficiency. They were rescaled range analysis(r/s analysis), variance ratio tests, 
spectral analysis. The techniques that were used up till now were tied to the 
distributional properties of time series. Ranganathan and Subramanian (1993) used a 
technique called rescaled range analysis, which was free from any type of 
distribution and considered to be powerful in pointing out non-periodic cycles. The 
analysis was done on economic times (all industry/all India) index on daily 
observations for a period of seven years. The results showed that the behaviour of 
share price is a pure random walk, and any attempt to predict future prices would be 
a meaningless exercise. They further showed that their results refute long term 
dependence also. Their further analysis in 1993, Ranganathan and Subramanian 
(1993a) used spectral analysis to find out the presence of hidden periodic cycles in 
price movement. This time their resuhs refuted weak form of EMH. 
Barman and Madhusoodanan (1993), Belgaumi (1995), Bhaumik (1997), Amanulla 
and Kamaiah (1998), Ramasastri (1999) all tested for market efficiency and 
supported it in its weak form. 
Looking at literature from recent years, there are a number of studies which do not 
support RWH. 
Barman and Samanta (2001) divided their analysis into two sub-periods, first ending 
in March 1992. Data from both sub periods do not support efficiency in the Indian 
stock market. Similariy Pant and Bishnoi (2001), Poshakwale (2002), Chander and 
Maiyo (2003) all rejected RWH in the Indian stock market. 
Samanta (2004) carried out tests on BSE-100 stocks from January 1993 to 
December 2001. Entire period was partitioned into 18 sub periods. Resuhs showed 
that the market was considerably inefficient during each sub period till June 1996. It 
however achieved higher level of efficiency during the period from July 1996 to 
December 1999, and showed inefficiency at a relatively lower level thereafter, 
except with some aberration during 2000. Alimov et al. (2004) showed the presence 
of random walk in BSE stocks. At the same time their results also depicted some 
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stationarity in BSE 100 and BSE 500 stock index. The non random results for the 
index are similar to that discovered in U.S. market by Fama and French (1988) and 
Lo and Mackinlay (1988). 
A recent study carried out by Khan et al. (2006) also rejects the presence of random 
walk in Indian stock markets. The tests were carried out on daily data for indices of 
NSE-Nifty and BSE-sensex for the period 1999-2004. Their results show that Indian 
stock market has become more inefficient in the recent years. 
Random walk hypothesis is based on the premise that abnormal profits cannot be 
consistently earned by market participants due to unpredictable behaviour of stock 
prices. In other words, no trading strategy can be formulated in an efficient market 
to earn abnormal profits. But during the last few decades certain anomalies have 
been detected in the Indian market as well, which refute the very basic concept of 
efficiency. They are January effect, day-of-the-weak effect, tum-of-the-month effect 
etc. If investors exploit these anomalies they can earn abnormal profits. Thus the 
market no longer remains efficient in reflecting the true prices. 
In India Chaudhary (1991a), initiated research on this line when he attempted to 
present some evidence on the market anomalies, giving special focus on day-of-the-
weak effect. Correlation and kruskal-wallis (K-W) test are employed on 30 shares 
listed on BSE for the period 1988-1991 and showed that day-of-the-weak effect is 
prevailing in the Indian market. Also Chaudhary (1991b) and Dilbagh Broca (1992) 
rejected RWH in Indian market. Murthy (1994) in his paper found a strong lagged 
relationship between stock prices and monetary variables such as index of industrial 
production (IIP), gross national product (GNP), RBI credit to production etc. Thus it 
was again proved that Indian stock market was not efficient in it's weak form. 
Arumugam (1998) undertook a comprehensive study on day-of-the-week effect, and 
showed that Monday returns are significant only in the bull phase. Poshakwale 
(1996), Anshuman and Goswami (1999), Amanulla and Thiripalraju (2001) all 
supported the presence of Weak end effect. In the recent years Sarma (2004), Gupta 
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and Aggarwal (2004), Nath and Dalvi (2005) also provided evidence in favour of 
week end effect. 
Karmakar and Chakraborty (2000) investigated another puzzling anomaly i;e: 
holiday effect. He compared pre-holiday, post-holiday and week day returns. Results 
showed that the average pre holiday return is significantly higher than the mean 
return of other days. The results also showed substantially good performance of 
stocks prior to eight public holidays. Karmakar and Chakraborty (2000) also studied 
tum-of-the month effect and showed high returns at the first and second half of the 
month and showed abnormally higher returns at the turn of the month. 
2.1.3 Studies on Semi-strong Form of IMaricet Efficiency 
Studies of semi strong form of market efficiency can be categorised as tests of the 
speed of adjustment of prices to some information. The principle research tool in 
this area is the 'event study'. An event study averages the cumulative performance 
of stocks over time, from a specified number of time periods, before an event to a 
specified number after the event. Tests of event studies are performed by examining 
the speed with which the share prices adjust to new information. The new 
information may be a dividend or earnings announcement or issue of new shares, 
mergers and acquisitions (M&A), changes in accounting rules, macroeconomic 
variables etc. If there exists a lag between information arrival and it's adjustment to 
stock prices, then the market is informationally inefficient with respect to the 
particular type of information. 
The first event study was undertaken by Fama et al (1969), though the first one to 
be published was Ball and Brown (1968). They proposed for the first time event 
study methodology, and examined the process by which common stock prices adjust 
to information (if any) that is implicit in stock splits (940 splits were tested between 
the period 1956-1960). The stock prices did change significantly before 
announcement (and afterwards as well), but FFJR argued that the splits were related 
to more fundamental factors (such as dividend) and not to the news about stock 
splits. The splits themselves were unimportant with respect to stock prices. 
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Ball and Brown (1968) showed that 85% of the information content of annual 
earnings announcement was reflected in stock price movements. In Scholes (1972) 
study of the price effects of secondary offerings, he examines stock price movements 
when the seller may be in possession of non-public information. There is some 
indication of post-event price drift, which may constitute a violation of market 
efficiency. 
There is considerable evidence in U.S. which shows that firm specific characteristics 
like size and P/B value etc can explain the cross section of stock returns. 
Size effect one of the publicly available information has been tested by various 
authors to assess its predictive content. Banz (1981) was the first one to document 
this. He showed that small stocks outperform large stocks even after adjustment for 
systematic risk (measured by beta). Reinganum (1981), Keim (1983), Roll (1981), 
all documented evidence in favour of size effect. 
Fama and French (1992) in their path breaking article found that the cross sectional 
variation in U.S. stock returns can be explained by two variables, namely size and 
P/B value. Their results directly challenged the asset pricing model of SLB, which 
said that stock returns are a positive linear function of their market betas. Instead 
their results showed that 
a) Beta does help explain the cross section of average stock returns, and 
b) The combination of size and book to market equity seems to absorb the role of 
leverage and E/P in average stock returns, at least during the sample period 1963-
1990. Shiller (1981) examines the variation in stock market prices, and finds that 
price fluctuafions are too large to be justified by the subsequent variation in dividend 
payments. Shiller finds that "measures of stock price volatility over the past century 
appear to be far too high-five to thirteen times high - to be attributed to new 
information about future real dividends ". 
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Indian evidence on semi strong form of market efficiency 
In India, Ramachandran (1985) tested the semi strong form of market efficiency by 
assessing the information content of the issue of rights and bonus shares and 
concluded the efficiency of Indian market in it's semi strong form. 
Impact of bonus issues on efficiency is tested time and again. Ramachandran (1989), 
Rao and Geetha (1996), Lukose and Narayan rao (2002), Budhraja et al (2004), 
Misra (2005), Malhotra et al. (2007), Dhar and Chhaochharia (2008), all 
investigated the impact of bonus issues on share prices. 
Obaidullah (1990) and Chaturvedi (2000) examined market reaction to the release of 
information on half-yearly earnings by companies. Obaidullah (1991) examined the 
investment performance of securities in relation to their P/E ratios. Results show that 
low P/E portfolios have higher returns as compared to high P/E stocks. On an 
average low P/E stocks earn 63% higher than high P/E stocks. Similarly the 
influence of major economic and political events on share prices was tested by 
Subramaniam (1989) to assess whether the market is efficient or not with transaction 
costs. The results showed mixed evidence of efficiency i:e: it was efficient in 
reflecting these events, whereas inefficient in reaction after the occurrence of these 
events. 
Studies also show a strong lagged relationship between stock prices and variables 
such as dividend per share (DPS), earnings per share (EPS), price to earnings ratio 
(P/E ratio), profitability as measured by return on equity (ROE) and earnings after 
interest and taxes (EAIT). Also there exists a relationship between stock prices and 
macro economic variables such as index of industrial production (IIP), gross 
national product at factor cost (GNPfc), gross national product at market cost 
(GNPmc), money supply etc. Murthy (1994), Amanulla et al. (1996), Gupta (2001) 
all directed their efforts in showing the relationship between stock prices and these 
variables. 
Mohanty (2002) examined the evidence of size effect on stock returns in India. 
Using Fama and Macbeth methodology this study finds that whether any firm 
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specific characteristics explain cross-sectional variation in stock returns. It was 
found that size and price to book (P/B) value were negatively correlated with stock 
returns. Also variables other than size did not have any incremental explanatory 
power, once the size effect has been adjusted for. It was also found that the above 
effects were predominant in the post-95 period as compared to pre-95 period. In the 
entire sample, small firms generated an annualised excess return of 70% over large 
firms. 
2.1.4 Studies on Strong form Of Market Efficiency 
If the market is efficient in the strong form, individuals with monopolistic access to 
information on share price also cannot exploit the trading strategy to earn abnormal 
profits. This is because the strong form market efficiency assumes that even 
monopolistic information is reflected in price series, so that all market participants, 
both outside and inside, have only equal access in assessing price behaviour of stock 
market. To test the strong form empirically, data relating to monopolistic 
information possessed by corporate insiders and stock exchange specialists is 
essential. Due to the very nature of the problem of information availability, research 
on empirical validity of the strong form has not been extensive in the past. 
The test of strong form of market efficiency is to examine the performance of 
professionally managed institutional portfolios such as mutual fund operations. If 
the strong form efficiency hypothesis is correct, then insiders should not be able to 
profit by trading on the private information. Several studies found that insiders can 
profit significantly from the valuable information they possess. But exactly where 
the line is drawn between private information and public information may influence 
the position on the strong form of efficiency. Liu et al. (1990) found significant 
price changes in stocks discussed in the 'Heard on the street' column in the Wall 
street journal. It is argued that when reporters find this information, is it private or 
public at that point? Clearly, after publication it is public information. However 
reporters knew this information before it is published, yet they are not insiders. But 
technically it is inside information prior to publication. 
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Not many studies have been done on the strong form of market efficiency mainly 
because of the limitations related to the availability of data related to fund houses. 
Cowles (1933) did a study on money managers and found that professionals do not 
do any better than the market as a whole. Similarly Friend et al. (1962) also 
performed a study on mutual fund managers and found that average mutual fund 
does not outperform market as a whole. Jensen (1968, 1969) conducted a study on 
mutual funds and found out that risk-adjusted performance of mutual funds is not 
any better. Also Henriksson (1984) found out that before load fees but after other 
expenses, mutual funds do about average. On the other hand Neiderhoffer and 
Osborne (1966) did a study on NYSE specialists and found out that specialists 
generate significant profits. Jaffe (1974) finds considerable evidence that insider 
trades are profitable. Seyhun (1986) found out in his study that insiders can profit. 
Ippolito (1989) provided evidence against the strong form of market efficiency. He 
found out that before load fees but after other expenses, mutual funds do slightly 
better than average. Recently Kiymaz (2002) conducted a study on Turkish stocks 
and found that positive significant abnormal returns are observed days before the 
publication date. Thus, it does not appear to be consistent with the strong-form of 
the EMH. In India Barua and Varma (1991) examined mutual fiand by analyzing 
Mastershare operations. According to them, mastershare provided extra-normal 
return to large investors. So, it rejected strong form of EMH. 
2.1.5 Evidence Against EiVIH and Alternate Tlieories of Market 
Beiiaviour 
IVIarket anomalies 
In general the early research provides strong evidence in favour of markets being 
week form efficient. EMH became controversial especially after the detection of 
anomalies in the capital markets. Anomalies are chance events that are not 
anticipated and offer investors a chance to earn abnormal profits. For eg. Masih and 
Masih (1996) tested spot rates and found that they suggest violation of market 
efficiency. McQueen and Thorley (1997) found that previous returns on an equally 
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weighted portfolio of gold stocks predict gold returns. Also Niarchos and Alexakis 
(2003) on Athens stock exchange found the possibility of profitable intraday stock 
price patterns not only more profitable than 'buy and hold strategy' but also more 
safe. Some of the main anomalies are summarized below. 
A. The Januar}' effect: Rozeff and Kinney (1976) were the first to document evidence 
in favour of January effect. This anomaly is also known as turn-of-the-year effect. 
Results showed higher mean returns in January as compared to other months. Using 
NYSE stocks for the period 1904-1974, they find that the average return for the 
month of January was 3.48% as compared to only 0.42% for other months. Later 
studies of Keim (1983), Bhardwaj and Brooks (1992), Eleswarapu and Reinganum 
(1993), document that the effect persists in more recent recent years also. More 
recently Bhabra et al. (1999) document a November effect, and also find that the 
January effect is stronger since 1986. Recently Booth and Keim (2000) have shown 
that turn-of-the-year anomaly is not reliably different from zero over the period 1982 
to 1995. 
B. The Weekend effect (or Monday effect): French (1980) analyzed returns of stocks 
for the period 1953-1977 and found that there is a tendency for returns to be 
negative on Mondays, whereas they are positive on other days of the week. He 
further said that "these negative returns are caused by the weekend effect and not by 
the general closed market effect". A trading strategy which would be profitable in 
this case would be to buy stocks on Monday and sell them on Friday. Internationally 
Agarwal and Tandon (1994) find significant negative returns on Monday in nine 
countries and on Tuesday in eight countries and large and positive returns on Friday 
in 17 out of the 18 countries studied. Steeley (2001) in his study finds that the 
weekend effect has disappeared in 1990's in U.K. 
C. Other Seasonal Effects: Holiday and turn-of-the-month effect have been well 
documented across time and across countries. Lakonishok and Smidt (1988) show 
that the U.S .stock returns are significantly higher at the turn of the month, which is 
defined as the last and first three trading days of the month. Ariel (1987) also show 
that returns tend to be higher on the last day of the month. Lakonishok and Smidt 
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(1988), Ariel (1990) and Cadsby and Ratner (1992), all provide evidence to show 
that returns are on average higher the day before a holiday as compared to other 
trading days. Gultekin and Gultekin (1983), Jaffe and Westerfield (1985) also 
identified seasonal patterns. 
D. Small Firm Effect: Banz (1981) was the first one to document the small firm effect 
which is also known as the 'size effect'. His analysis of the 1936-1975 period 
reveals that excess returns can be earned by holding stocks of low capitalization 
companies. Supporting evidence is provided by Reinganum (1981). He found that 
the risk adjusted annual return of small firms is greater than 20% as compared to 
high capitalization firms. If the market is efficient, one would expect the prices of 
the low capitalization stocks to go up to a level where the risk adjusted returns to 
future investors would be normal. But this did not happen, and this anomaly could 
be used to earn abnormal profits. 
E. P/E Ratio Effect: Basu (1977) showed that the stocks of companies with low P/E 
ratios earned a premium for investors during the period 1957-1971. An investor who 
holds the low P/E ratio portfolio earns higher returns than an investor who holds the 
entire sample of stocks. This finding clearly contradicts EMH. Campbell and Shiller 
(1988b) show that P/E ratios have reliable forecast power. Also Fama and French 
(1995) find that market and size factors in earnings help explain market and size 
factors in returns. 
F. Value Line Enigma: The value-line organization divides the firm into five groups 
and ranks them according to their estimated performance based on publicly available 
information. Over a five year period starting from 1965, returns to investors 
correspond to the rankings given to firms. That is higher ranking firms earned higher 
returns. Several researchers (eg. Stickel, 1985) find positive risk-adjusted abnormal 
(above average) returns using value line rankings, to form trading strategies, thus 
challenging EMH. 
G. Overreaction/ Underreaction of Stock Prices: There is substandal evidence on 
both over and underreaction. DeBondt and Thaler (1985, 1987) present evidence 
that is consistent with stock prices overreacting to current changes in earnings and 
thereby support reversal effect. They report positive (negafive) abnormal stock 
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returns for portfolios that previously generated inferior (superior) returns and 
earnings performance. Lehman (1990) also identified reversal effects. Underreaction 
to stock prices was documented by Jegadeesh and Titman (1993). They focussed 
their attention on relative strength strategies (momentum strategies) i:e: buying past 
winners and selling past losers. They select stocks based on their past six month 
returns and hold them for six months, which realise a compounded excess return of 
12.01% per year on average. Long term performance reveals that these profits 
dissipate within a period of two years from the date of portfolio formation. 
H. Weather: Very few people would argue that sunshine puts people in a good mood, 
and people in good mood make more optimistic choices and judgements. Saunders 
(1993) shows that NYSE index tends to be negative when it is cloudy. More recently 
Hirshleifer and Shumway (2001) analyze data for 26 countries from 1982-1997 and 
find that stock market returns are positively correlated with sunshine in almost all of 
th(; countries studied. Also they find that snow and rain have no predictive power. 
The phenomena discussed above have been referred to as anomalies because the 
returns cannot be explained by risk based models (CAPM and Fama-French model) 
and are beyond the existing paradigm of EMH. It clearly suggests that information 
alone is not moving prices (Roll, 1984). These anomalies have led researchers to 
question the very basic concept of EMH, and investigate alternate models of market 
behaviour. This has given birth to new theory behavioral finance which lays 
emphasis on investor's psychology in interpreting information (detailed discussion 
about this theory is done in section 2.1.7). 
2.1.6 Issues in Empirical Tests of Market Efficiency 
As mentioned the appearance of anomalies pose serious challenge to the tenets of 
market efficiency. The tests that are carried out for market efficiency and their 
interpretation is a difficult task. There are some common pitfalls in testing and unless 
research is carefully conducted it is possible that inefficiencies that emerge may 
simply be due to a faulty asset pricing model or faulty research. There are several 
reasons that prevent us from interpreting that the markets are inefficient. 
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First there is a distinction between statistical and economic significance. Most of the 
studies conclude markets as inefficient only on a statistical basis. To be economically 
significant profits must be calculated after transaction costs. Lesmond et al. (2001) 
find that standard "relative strength" strategies are not profitable because of the 
trading costs involved in their execution. A market can be considered to be 
inefficient only if there is both statistical and economic proof of inefficiency. 
Second, many anomalies arise in the context of some specific models and tend to 
disappear when exposed to different models or different methods to adjust for risk or 
when different statistical approaches are used to measure them. This is rightly 
referred as specification searches. If one is to rightly decide whether markets are 
efficient or not, then one should test the model on different sample periods. 
Third, many anomalies such as size effect disappeared after their publication. 
Momentum is an exception. Schwert (2003) offers two possible explanations for this. 
One explanation is that researchers are always sifting through financial data. They 
noiTnally focus on results that challenge established results and combination of 
certain samples and certain techniques produce results that seem to challenge the 
efficiency. Second reason is that when practitioners learn about any profitable 
trading opportunity, they exploit it to the extent that it no longer remains profitable. 
For the markets to be inefficient, the frequency of opportunities must be high enough 
to allow economically significant arbitrage returns. 
Fourth, any test of market efficiency is a joint test of efficiency and the model that 
explains normal returns (Fama 1991). If the model is misspecified, then it will not 
estimate the correct normal returns, and the so called abnormal returns that emerge 
are not evidence of market inefficiency, but only a bad model. 
Fifth, loophole in testing of efficiency is that of sample selecfion bias. It's a common 
observation that stocks that split will always show positive abnormal returns prior to 
the split announcement date. The reason for this is that, only stocks whose prices 
have risen will decide to split. The fact that one chooses to study stock splits means 
that the pre split characteristics of the stocks are abnormal. Researchers normally try 
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to model their behaviour relative to the market pre split and expect the post split 
behaviour to be similar, which is indeed wrong (Barberis and Thaler 2003). 
Sixth problem in the testing of market efficiency is that of inappropriate portfolio 
weightings. Very often equally weighted abnormal returns are reported with the 
results being driven by small firms. The researcher concludes market to be 
inefficient, when in fact only the pricing of small illiquid stocks is inefficient 
(Barberis and Thaler 2003). 
The above discussion highlights the common errors in the empirical testing of market 
efficiency. The inefficiency that appears may be due to these errors. There are 
weaknesses in the testing of efficient market theory. But while theoretical models of 
efficient markets have their place in the ideal world, one cannot maintain them in 
their pure form in the actual world (Shiller, 2003). The excess volatility of 1980's 
raised questions on whether this volatility is the same as predicted by the efficient 
markets model. Shiller (2003) observed that anomalies are small departures from the 
fundamental truth of market efficiency, but if most of the volatility is unexplained 
then it would question the basic principle of efficient market theory. Malkeil (2003) 
points out that the debate is not whether market is fully efficient or not, but to what 
extent it is efficient. As argued by Grossman and Stiglitz (1980) markets cannot be 
perfectly efficient as there would be no incendve for professionals to uncover the 
information that is quickly reflected in the market prices. 
Off late the role of human psychology has been documented in literature. There are 
several instances where market prices are not set by rational investors, but 
psychological considerations play a role in this. These are some irrefiatable cases of 
mai-ket efficiency eg. in the October crash of 1987, the stock market lost about one-
third of it's value with essentially no change in the general economic environment. 
Similarly the pricing of internet stocks in early 2000 could only be explained by the 
behaviour of irrational investors. Such instances quesfion the very basic premise of 
efficient market theory. This irrational behaviour and unexpected returns have found 
explanation in behavioral finance to some extent. 
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2.1.7 Behavioral Finance 
The basic premise of behavioral finance is that changes in the future prices occur 
because of the inherent biases in the way individuals interpret information. Many 
investors consider that the psychology of the investor plays a key role in determining 
the behaviour of the markets. The volume of research in the field of behavioral 
finance has grown over the last one and a half decade. The field merges the concept 
of finance and psychology to understand the human behaviour in financial markets 
and to form winning investment strategies. The premise of behavioral finance is that 
conventional financial theories ignore how real people make decisions. Many 
economists interpret the anomalies as consistent with several 'irrationalities' 
individuals exhibit in making decisions. These irrationalities result from two main 
premises; first, that investors do not always process information correctly and 
second, that even given a probability distribution of returns, investors often make 
inconsistent and sub optimal decisions (Thaler, 1999). 
Some of the common information processing errors and behavioral irrationalities 
which may have a role to play in explaining the anomalies are discussed below. 
Information Processing Errors 
If there are errors in information processing then it can lead investors to misestimate 
the true probabilides of events. Some of the most important biases have been 
discussed below. 
Forecasting Errors 
Sometimes people give too much weight to recent experience compared to prior 
beliefs when making forecasts, and tend to make forecasts that are too extreme given 
the uncertainty inherent in their information. DeBondt and Thaler (1990) argue that 
P/E effect can be explained by earnings expectations that are too extreme. When the 
recent performance of a firm is favourable, forecasts about firm's future earnings are 
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too high relative to the objective prospects of the firm. The result is a high initial P/E 
followed by a poor subsequent performance, when investors recognize their eiTors. 
Overconfidence 
Overconfidence means that investors tend to overestimate their predictive skills and 
believe they can 'time' the market. The result of this is that investors and also 
financial analysts are sluggish to revise their previous assessment of a company's 
future performance, even when there is clear cut evidence that their existing 
assessment is not true. 
Conservatism 
Conservatism states that investors are too slow and conservative in updating their 
prior beliefs in response to recent evidence. As a result of this investors may initially 
react to news about a firm partially so that the new information is fully reflected only 
gradually. Such a bias would lead to momentum in stock markets. 
Sample size neglect 
It is very important to take into account the size of the sample when making 
decisions. People often make the mistake of considering a small sample just as 
representative of a population as a large one. They may quickly infer a pattern based 
on small sample and extrapolate the trends too far into the future. For eg. a short 
lived report of good earnings would lead investors to revise their assessment about 
the future performance. This would generate buying pressure and lead to price run-
up. When the large gap between price and intrinsic value of the stock becomes large 
enough, the market corrects it's initial error. 
Representativeness 
It is the tendency of the decision makers to make decisions based on the patterns 
where none exist. For example an investor may conclude that past earning of a 
company is representative of underlying earnings growth potential. In financial 
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markets this can lead investors to buy 'hot' stocks and to shun stocks that have 
performed poorly in the recent past. 
Behavioral Biases 
Sometimes it is possible that individuals make le^s-than-fully rational decisions, even 
when information processing is perfect. Most common behavioural biases are 
discussed below. 
Mental Accounting 
It is the tendency of individuals to organize their worlds into separate 'mental 
accounts'. Each investment has its own file and interactions among the assets in 
different folders are often ignored. It is a specific form of framing in which people 
segregate certain decisions. This can lead to inefficient decision making. Statman 
(1997) argues that mental accounting is consistent with some investors irrational 
preferences for stocks with high cash dividends, and with a tendency to hold losing 
stock positions far too long (since 'behavioral investors' are reluctant to realize 
losses). Mental accounting effects also help explain momentum in stock prices. 
Regret Avoidance 
Psychologists have observed that individuals who make decisions that turn out to be 
bad have more regret (blame themselves more) when that decision was more 
unfamiliar. For e.g. buying a blue chip portfolio that turns down is not as painful as 
experiencing the same losses on lesser known firm. Any loss on blue chip stocks can 
be easily attributed to bad luck rather than bad decision making and cause less regret. 
Shefrin (2000) argues that that irrational information processing and behavioral 
biases cause market prices to deviate from fundamental values. DeBondt and Thaler 
(1985) argue that because investors rely on representativeness heuristic, they can be 
overly optimistic about past winners and pessimistic about past losers and this bias 
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can cause prices to deviate from their fundamental values and give rise to anomalies. 
There can be opportunities for investors to earn abnormal returns in this case and 
thus the credibility of EMH is undermined. 
2.1.8 Evaluating the Behavioral Approach and Counter 
Arguments of Traditional Financial Theorists 
EMH implies that prices are right and that there are no easy profit opportunities. It is 
possible that anomalies may arise not because of the behavioral issues, but because 
of mis-specified systematic risk (through the use of incorrect asst pricing model) or 
because of data snooping. Fama (1988a) argues that "apparent overreaction of stock 
prices to information is about as common as underreaction" and suggests that this 
finding is consistent with the market efficiency hypothesis that the anomalies are 
chance events. Also the EMH does not require that all investors act in a rational 
maimer. The principles of arbitrage would quickly drive prices to their correct level 
if one of the parties were rational. 
The behavioral factors do play a role in decision making and also explain anomalies, 
but this is not a sufficient condition to determine that markets are inefficient. The 
tools currently available for econometric studies are not powerful enough to 
distinguish market inefficiency from bad asset-pricing models. Consequently the 
claims of both traditional and behavioural theorists cannot be disproved conclusively 
2.2 Empirical Studies of Momentum 
This section specifically deals with momentum. Section 2.2.1 provides an 
introduction about momentum and various studies which have been done on 
momentum in U.S.A. Section 2.2.2 provides an overview of momentum studies 
which have been done in different countries. Indian studies on momentum have been 
discussed in section 2.2.3. Section 2.2.4 evaluates the studies and section 2.2.5 
explains the behavioral models which seem to provide an explanation for this 
momentum anomaly. 
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2.2.1 MOMENTUM 
Momentum strategies profess that the stocks that are winners in the past will 
continue to be winners, and the losers will remain losers in the near future. This is a 
direct repudiation of the efficient market hypothesis, which says that there can be no 
clues about the future stock prices if the market is efficient. If momentum investing 
is possible then they can be used to predict the future prices and analysts would be 
able to earn excess profits. Momentum is an intermediate term return anomaly which 
has received considerable attention in the recent years. It is the only anomaly which 
is not explainable by Fama and French (1996) three factor model. 
Studies on Momentum 
Momentum refers to the tendency of stock prices to continue moving in the same 
direction for several months after an initial impulse. The most basic form of 
momentum is price momentum, where the initial impulse is simply a change in the 
price itself Price momentum was noted in aggregate US stock prices in the late 
1980's (Poterba and Summers 1988), in individual US stock prices in the early 
1990's (Jegadeesh and Titman 1993), and later in international markets in the 1990's 
(Rouwenhorst 1998, 1999). Other forms of momentum have been measured using 
different initial impulses. Post-eamings-announcement drift is momentum following 
a surprise earnings announcement (Ball and Brown 1968, Bernard and Thomas 1989, 
1990), while earnings momentum is momentum following a revision in analysts' 
earnings forecasts (Chan e( al. 1996). 
Most concrete evidence of momentum strategies is provided by Jegadeesh and 
Titman (1993). They document that strategies which buy stocks that have performed 
well in the past and sell stocks that have done poorly in the past generate significant 
positive returns over the three to twelve month holding period. Various combination 
of strategies are examined. The 6-6 strategy (six months formation period and six 
months holding period) which is examined in detail realize a compounded excess 
return of 12.01% per year on average. Further analysis reveals that the profitability 
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is not due to the systematic risk (as conventional risk based models depicted in the 
past), neither it is due to the delayed stock price reaction to common factors. The 
evidence is consistent with delayed price reaction to firm specific information 
(under reaction). Further analysis reveals that part of the abnormal returns generated 
in the first year after portfolio formation dissipates in the following two years. A 
similar pattern of returns around the earnings announcement of past winners and 
losers is also documented. Past winners realise consistently higher returns around 
their earnings announcement in the seven months following the portfolio formation 
date than do past losers. As in price momentum these returns also dissipate around 
12 months following the portfolio formation date. Conrad and Kaul (1998) argue 
that the profitability of momentum strategies can be entirely explained by the cross 
sectional variation in mean returns of individual securities, rather than appealing to 
time-series predictability. 
Jegadeesh and Titman (2001a) again provide explanation for the profitability of 
momentum strategies. In this paper they document, that the momentum profits, in 
the eight years subsequent to the original momentum profits in 1993 are the same. 
Portfolios are formed in the same way as were formed in Jegadeesh and Titman 
(1993). Post holding period returns are also calculated to know more closely the 
pattern of reversals and also to know more about the sources of momentum profits. 
Results show that the momentum profits in the 13 to 60 months following the 
portfolio formation month is negative. Thus the results clearly support the 
behavioral models and reject Conrad and Kaul (1998) hypothesis which says that the 
profitability of the momentum strategies is entirely due to the cross sectional 
variation in expected returns, rather than due to any predictable time series variation 
in stock returns. The overall results suggest that momentum profits have continued 
in the 90's suggesting that the original results were not a result of data snooping 
bias. 
Jegadeesh and Titman (2001b) point out loopholes in Conrad and Kaul's (1998) 
experiments, which said that the momentum profits are attributable to the cross 
sectional variation in stock returns. But Jegadeesh and Titman show that Conrad and 
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Kaul reach the conclusion because they do not take into account the small sample 
bias in their tests and also in their boot strap experiments. J&T (2001b) design a 
bootstrap experiment 'without replacement' (C&K did the experiment with 
replacement). When returns are drawn with replacement, the same return 
observation for a stock can be drawn in both the ranking and holding period. This 
will spuriously show high or low returns in the adjacent period giving rise to 
momentum. J &T carry out 500 replications of the 'without replacement' boot strap 
experiment. The results show that the average momentum profit is virtually zero, 
and the cross sectional variation in stock returns contribute very little to momentum 
profits. 
Ahn et al. (2003) utilize the stochastic discount factor methodology to study 
momentum trading strategies and conclude that momentum profits are not abnormal 
when judged against a non-parametric benchmark. Their study suggests that 
momentum profits are simply a manifestation of compensation for systematic risk 
factors that have yet to be included in asset pricing models. 
Grundy and Martin (2001) focus on the decomposition of total momentum profits 
into factor and stock specific components. Stock with higher/lower loadings on the 
factors, that performed relatively well during the formation period are more likely to 
enter the winner/loser portfolio in the holding period. The larger the magnitude of 
the formation period factor realisations, the stronger is the effect. Adjustment for 
size and market factor reduces the profitability of monthly returns by 78.6%. Thus, it 
was concluded that the strategy's average profitability cannot be explained as a 
reward for bearing the dynamic exposure to the three factors of Fama and French 
(1996) model, nor by the cross sectional variation in stock's average return. Instead 
strategy's profitability reflects momentum in the stock specific component of retum. 
Chan et al. (1996) trace the sources of predictability of future returns based on past 
returns and earnings surprise (earnings momentum). For earnings they use three 
different measures i:e: standardized unexpected earnings(SUE), abnormal returns 
around earnings announcement and analyst forecast of earnings. They show that 
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each strategy has separate predictive power and one does not subsume the other. 
Also the price momentum effect tends to be stronger and longer-lived than the 
earnings momentum effect. Chordia and Shivakumar (2005) also examine, whether 
earnings and price momentum are related. Both in time series as well as in cross-
sectional asset pricing test, they find that price momentum is captured by the 
systematic component of earnings momentum (which is in contrast to Chan et al. 
(1996). Also they depict that returns to the earnings based zero investment portfolio 
are related to macro economic variables GDP, industrial production, labour income, 
inflation and also treasury- bill returns. 
Asset pricing models have difficulty accounting for the momentum phenomenon, 
which appears to exist globally. A paper by Fong et al. (2005) eschews the standard 
approach by applying stochastic dominance criteria to test for the momentum effect. 
The main advantage of the stochastic dominance approach is that it makes minimal 
assumptions about the distribution of returns or investor risk preferences. Also, 
stochastic dominance rules consider the entire distribution of returns, not just the first 
two moments as in mean-variance analysis. Preliminary analysis of the data shows 
that (a) the momentum effect exists globally, (b) the momentum strategy has 
remained profitable in recent times and (c) for most holding periods, momentum 
profits could have been earned by simply buying winners without having to short sell 
losers. Formal tests confirm that winners have stochastically dominated losers at 
second and third order in recent years. These results are robust to the assumed level 
of transaction costs. Overall, these results indicate that the momentum effect remains 
an anomaly for the efficient market hypothesis and standard equilibrium asset pricing 
models that assume investor risk aversion. 
Lee and Swaminathan (2000) investigate the usefulness of trading volume in 
predicting cross section of returns for various price momentum portfolios. Results 
show Firstly, that low volume stocks generally do better than the high volume 
stocks, over the 12 months following portfolio formation. The finding has been 
explained by the 'illiquidity premium' which says that portfolios with lower 
liquidity should earn higher expected return. But further evidence shows that in 
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price momentum strategy the price momentum premium is clearly high in high 
volume stocks (which are supposed to be more liquid firms) and therefore trend is 
unexplainable by the illiquidity premium hypothesis. Over the next 12 months price 
momentum is more pronounced in high volume stocks, and that controlling for price 
momentum, low volume stocks generally outperform high volume stocks. Secondly, 
timing of the reversals can be predicted using past trading volume. Thirdly, results 
are summarised in the form of a momentum life cycle (MLC) hypothesis, which 
says that firms pass through periods of relative glamour and neglect. Trading 
volume can play a useful role in predicting where a stock is in this cycle. When 
stocks decline in popularity, their trading volume drops and they become neglected. 
When stocks increase in popularity their trading volume also increases. Further 
analysis reveals that stocks with either high or low trading volume trend tend to be 
stocks of smaller firms, or stocks that behave like smaller firms (high loadings in 
SMB regardless of actual firm size). These results support the hypothesis that firms 
subject to the effects of investor sentiment are more likely to be small firms (eg. Lee 
et a/. (1991) and Neal and Wheatley (1998)). Similarly Johnson et al. (2006) also 
show that stocks with higher trading volume trend earn lower future returns than 
stocks with lower trading volume trend. 
Chordia and Swaminathan (1999) test the information content of volume in 
predicting future stock prices at short horizon. Lee and Swaminathan (2000) tested 
at intermediate and long horizon. They subject trading volume to different tests to 
see that whether it is a significant determinant of lead-lag patterns observed in stock 
returns. Daily and weekly observations are used for this. Results clearly show that 
trading volume is a significant determinant of lead-lag autocorrelafion in stock 
returns. This is due to the tendency of low volume stocks to react sluggishly to new 
information. 
A different explanation to the momentum-volume interaction is provided by Scott et 
al. (2003). They argue that this phenomenon is a result of the under reaction of the 
investors to earnings news - an effect that is more pronounced for high growth firms. 
This argument is also more consistent with the delayed reaction to fundamental 
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news. Once the earnings related news and a stock's growth rate is controlled for, the 
interaction between momentum and volume largely disappears. 
Moskowitz and Grinblatt (1999) showed industry to drive momentum i:e: they 
showed that industry momentum drives much of the individual stock momentum. 
The main findings of the study were first, industry portfolios exhibit significant 
momentum, even after controlling for size, BE/ME, individual stock momentum, the 
cross sectional dispersion in mean returns and also various micro structure 
influences. Second, once returns are adjusted for industry effects momentum profits 
from individual equities are significantly weaker and for most part statistically 
insignificant. Third, industry momentum is not due to common risk (i:e: Fama and 
French factors), but due to industry specific idiosyncratic risk. Fourth, industry 
momentum strategies are more profitable than individual stock momentum 
strategies. Fifth, profitability of the industry strategies over intermediate horizon is 
predominantly driven by the long position. In contrast the profitability of the 
individual stock momentum is driven by selling past losers particularly among the 
less liquid stocks. Lastly, unlike individual stock momentum, industry momentum is 
strongest in the short-term (at one month horizon), and then like individual stock 
momentum it tends to dissipate after 12 months eventually reversing at long 
horizons. Thus the signs of the short term performance of the industry and individual 
stock momentum strategies are completely opposite, whereas the signs of their 
intermediate and long term performances are identical. 
Grundy and Martin (2001) re-examine the extent to which industry momentum 
contributes to momentum profits. Grtindy and Martin replicate Moskowitz and 
Grinblatt and find that for a six-month ranking period and a contiguous six-month 
holding period, the industry strategy earns a significantly positive return of 0.78%. 
Additionally, Grundy and Martin consider a strategy that skips a month between the 
ranking period and holding period in order to avoid the potential biases due to bid-
ask spreads. This strategy does not yield significant profits. Similarly a paper by 
Lewellen (2002) finds that industry portfolios generate significant momentum 
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profits. He however concludes that industry momentum is driven primarily by the 
lead-lag effect. 
Safieddine and Sonti (2007) provide an extension of the work done by Moskowitz 
and Grinblatt (1999) by forming portfolios according to industry growth. Firms in the 
highest industry growth portfolio have significantly higher momentum as compared 
to those in the lowest industry growth portfolio. 
Asness et al. (2000) also test for industry as a possible source of momentum, by 
breaking it into two industry related components. First component represents the 
difference between firm's market wide characteristics and the average characteristics 
of their industries. This is labelled as 'within-industry' variable. Second component 
represents the average characteristics of the firm's industry, which they label as 
'across industry' variable. The risk/return trade off is consistently superior for 
strategies based on within industry variable, to those based on variables measured 
market wide. Similarly Sagi and Seasholes (2007), Pan et al. (2004), Ding and 
Denning (2005) have showed industry as a source of momentum. 
Chordia and Shivakumar (2002) show that profits to a momentum strategy can be 
explained by a set of lagged macro economic variables (dividend yield, default 
spread, yield on three month T-bill and term structural spread). They also throw light 
on momentum profits during various business cycles and conclude that returns to 
momentum strategies are positive only during expansionary period. Consistent with 
the above finding Cooper et al. (2004) also show that profits to momenttim strategies 
depend critically on the state of the market. A six month momentum portfolio is 
profitable only in the periods following market gains (UP market state). Also they 
reconfirm the findings of Lee and Swaminathan (2000) and Jegadeesh and Titman 
(2001a), that momentum profits are reversed in the long run as predicted by the 
overreaction theories. Theoretical and empirical work support that momentum profits 
are simply compensation for holding portfolios of high macroeconomic risk. A study 
by Griffin and Martin (2003) investigates the link between momentum returns and 
macroeconomic risk using a large sQi of international data covering 40 countries. The 
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results show that momentum profits are large and positive abroad, and weakly 
commove among 40 countries, whether within regions or across continents. The 
findings support that if macroeconomic risk is driving momentum then it should be 
country specific. In this study they also examine the ability of the conditional 
forecasting model of Chordia and Shivakumar (2002) to explain momentum profits 
in 16 countries. Stocks with high-model predicted returns earn future returns that are 
not significantly above those with low model-predicted returns. Even after 
controlling for variability captured by the model, winner stocks earn larger future 
returns than loser stocks internationally. They also do a classification of the 
momentum portfolio profits according to the GDP growth and aggregate stock 
market movements. Under both classifications the results show that international 
momentum profits are generally positive in all macroeconomic states. Finally, they 
also provide international evidence of return reversal, a pattern consistent with the 
behavioral models. Return reversals have been documented in all studies conducted 
on U.S. stock market, but the results in this study show that return reversals outside 
U.S are not driven by negative January returns. 
A recent paper by Arena et al (2008) examines the relation between price 
momentum and idiosyncratic volatility (IVol), a variable not previously investigated 
in the momentum literature. They find that stocks with higher IVol display greater 
momentum than do stocks with lower IVol. This relation is statistically significant, 
large and robust to consideration of firm size, transactions costs, turnover, price 
delay, distress risk, different sample periods, different formafion and holding periods 
and alternative specifications of IVol. Also the findings are consistent with the view 
that momentum profits result from under reaction to firm-specific information, for 
which IVol can be viewed as a proxy. Also, this finding, combined with the 
Campbell et al. (2001) finding of rising IVol, helps explain the persistence of the 
momentum effect into the 1990s and early 2000s. 
Schwert (2003) cites two reasons for momentum profits being related to IVOL under 
the behavioural approach. Firstly, IVol can be viewed as a proxy for firm-specific 
information. If momentum profits are due to initial underreaction to firm-specific 
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information (e.g., Jegadeesli and Titman, 1993; Barberis et al 1998; Hong and Stein, 
1999), firms with higher IVol should display greater momentum. Intuitively, stocks 
with more firm-specific information have higher IVol and, according to theories of 
iinderreaction, experience greater underreaction and display more price momentum. 
Secondly, IVol also represents an important limit of arbitrage. In an efficient market, 
any profitable anomaly is eliminated by rational arbitrageurs. However, momentum 
profits persist many years after the revelation of the effect. Therefore, investors must 
be limited in their ability to arbitrage the momentum phenomenon for profit. Shleifer 
and Vishny (1997) also identify IVol as a limit of arbitrage. 
Ang et al. (2006) also examine the relation between IVol and the cross-section of 
stock returns and report that high IVol is associated with "abysmally low returns." 
Ang et al. (2006) main findings remain significant after controlling for momentum. 
While the results of Arena et al. (2008) are consistent with Ang et al. (2006), 
significant differences exist between the papers. First, Ang et al. (2006) use a trading 
strategy with a holding period of only one month. The momentum effect, however, is 
more prevalent at the intermediate horizon (three to 12 months), raising the 
possibility that their study does not completely control for momentum. Second, 
Arena et al. control for several variables previously shown to be related to the 
momentum effect. Ang et al. (2006) only focus on the relation between IVol and 
stock returns and do not control for other variables in the analysis of the interaction 
of momentum and IVol. Finally, Arena and Yan examine the time-series relation 
between aggregate IVol and momentum returns. 
Campbell et al. (2001) also offer several reasons why idiosyncratic risk might be 
important. First, individuals might hold undiversified portfolios due to large holdings 
of individual stocks, perhaps due to corporate compensation policies. Second, 
although some investors attempt to diversify by holding 20-30 stocks, whether this 
succeeds depends on the idiosyncratic risk of the stocks. Third, arbitrageurs who 
attempt to trade to exploit the mispricing of an individual stock face risks related to 
IVol, as suggested by Shleifer and Vishny (1997). The importance of idiosyncratic 
risk also arises from models of incomplete markets (e.g., Constantinides and Duffie, 
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1996). In incomplete markets, investors cannot perfectly diversify their risks. As a 
result, idiosyncratic risk matters for asset pricing. Merton (1987) also suggests that, 
in a market with informed and uninformed investors, firms with high IVol require 
higher average returns to compensate investors for holding imperfectly diversified 
portfolios. Empirical evidence on the pricing of idiosyncratic risk is mixed. Douglas 
(1969), Lehmann (1990) and Malkiel and Xu (1997) provide evidence that 
idiosyncratic risk is priced in the cross -section of stocks. However, Miller and 
Scholes (1972) and Fama and MacBeth (1973) dispute the statistical methods used in 
the Douglas (1969) study. Goyal and Santa-Clara (2003) find a significant, positive 
time-series relation between average stock variance and the return on the market, but 
their findings are not robust to the use of average IVol instead of average total stock 
volatility, consideration of stock liquidity and extension of the sample period. 
The role of information uncertainty in price continuation anomalies is investigated by 
Zhang (2006). They come to the conclusion that investors tend to under react to new 
information, when there is more ambiguity with respect to its implications for firm 
value. Thus greater information uncertainty produces relatively lower future returns 
following bad news and relatively higher future returns following good news. 
Hong et al. (2000) tested the information diffusion model of Hong and Stein (1999). 
The central prediction of the model is that stocks with lower information diffusion 
should exhibit more pronounced momentum. They use firm size and analyst 
coverage as proxy for information. They test whether momentum strategies work 
better in low analyst coverage stocks. Analyst coverage is also related to firm size, so 
they sort stocks according to residual analyst coverage, thereby controlling the effect 
of firm size on analyst coverage. They establish three key results: firstly, once one 
moves past very small stocks, profitability of momentum strategies decline sharply 
with firm size. Secondly, holding size fixed momentum strategies work better among 
stocks with low analyst coverage and finally, the effect of analyst coverage is greater 
for stocks that are past losers than past winners i:e: low coverage stocks seem to react 
more sluggishly to bad news than to good news. 
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Recently there has been a debate on R" as an information efficiency measure. The 
original work in this context is done by Roll (1988). His paper reports on the cross 
sectional distribution of R , adjusted for degrees of freedom. Regressions of 
indi\'idual monthly stock returns on either a single market index or on multiple 
factors produce explanatory power which is measured by average adjusted R . 
AMEX and NYSE firms are taken for this purpose. For the decile of largest AMEX 
and NYSE firms portfolios of smaller firms are constructed to match each large firm 
in aggregate size. These portfolios have much higher R^'s then their corresponding 
size matched large individual firms, thereby indicating that diversification by the 
large firm is not much of an explanation for the slightly larger explanatory power 
There was no perceptible cross-sectional relation between the R of the large firm 
and the R^  of its aggregate size matched portfolio. Also portfolios are constructed to 
match a sample of large firms both in size and in industry. Again it's found that there 
is little relation between size and explanatory power. Also there was no cross 
sectional relationship between R of a large firm and the R of its size matched and 
industry matched companion portfolio. Daily data were employed to investigate the 
incidence and impact of unique news about the firm. Every mention of each firm in 
either the wall street journal or on dow jones broad tape is considered as an 
information event. Regression on systematic factors was conducted only with non-
information dates. Even with this information censored data, the average explanatory 
power was only marginally better. Overall the results in this paper seem to imply the 
existence of private information. 
Mofivated by the recent debate on return R as an information-efficiency measure, 
Hou ei al. (2006) propose and examine a new hypothesis that R is related to 
investors' biases in processing information. They check that stocks with lower R 
should exhibit more pronounced overreaction-driven price momentum. They find 
that a negative relationship between R and price momentum exists, and that this 
relation is robust to controls for risk as well as several alternative mechanisms, such 
as slow information diffusion, information uncertainty, fundamental R^  and 
illiquidity. They also document stronger long-run price reversals for stocks with 
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lower R . Taken together, their results suggest that return R^  could be related to price 
inefficiency. Fama-MacBeth (1973) cross-sectional regressions are used to examine 
the hypotheses at the individual stock level. The regression coefficient on the 
interaction term of return R with the past year's return is significantly negative, 
while the coefficient on the interaction term of returns R^  with the past five years 
return is significantly positive. These results further confirm that both price 
momentum and long-run reversal effects become more pronounced as return R 
decrease. Overall their result contributes to the debate on the use of return R as an 
information efficiency measure. 
Roll (1988) initially finds that individual stock's return R is low for U.S. firms, 
indicating high firm-specific return variations. More recently, Morck et al. (2000) 
show that return R^  is low among developed stock markets, and high among 
emerging markets, even after controlling for fundamental R . They find that 
differences in public investor property rights explain the cross-country differences in 
return R . They argue that strong public investor property rights promote trading on 
firm-specific information, thus generating higher firm-specific return variafions and 
lower R . Furthermore, Durnev et al. (2003) show that, among U.S. stocks, return R 
is negatively correlated with measures of stock price informativeness about future 
earnings. Taken together, these studies conclude that lower R^  is caused by greater 
capitalization of firm-specific information, and can thus be used as a measure of 
information efficiency of stock prices. 
R^-based efficiency measure has gained increasing popularity and is used in various 
studies of corporate investment and emerging market development. Several recent 
studies, e.g. Wurgler, (2000), Durnev et al. (2004), and Chen et al. (2006), find that 
the capital investment of firms and countries with lower return R^  is more sensitive 
to fluctuation in their stock prices. Using the information-efficiency interpretation of 
return R ,^ these authors interpret their findings as evidence in favour of firm 
managers learning useful information from stock prices about firm fundamentals and 
incorporating this information into their investment decisions. However, this 
information-efficiency interpretation of return R^  remains controversial. On the 
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empirical side, several studies, e.g., Clian and Hameed (2006), Kelly (2005), 
Ashbaugh-Skaife et al. (2006), Griffin et al. (2006), and Yang and Zhang (2006), 
find no consistent relationship between return R^  and measures of stock price 
informativeness using both U.S. and international data. On the theoretical side, 
several authors, e.g.. West (1988), Campbell, et al. (2001), and Peng and Xiong 
(2006), also point out that the information-efficiency interpretation of return R^  is 
difficult to reconcile with standard models, in which investors react rationally to 
information. 
Campbell and Akhtar siddiquie (2000) have shown that abnormal returns from 
momentum strategies are related to skewness. If asset returns have systematic 
skewness expected returns should include rewards for accepting this risk. They 
fomialize this with an asset pricing model that incorporates conditional skewness. 
The results show that conditional skewness helps explain the cross sectional variation 
of expected returns, and is significant even when factors based on size and book-to-
market are included. Their results show that winners have substantially lower 
skewness than losers. For eg. in 6,24 strategy the loser portfolio has a mean excess 
return of -0.88% and a skewness of 0.36. The winner portfolio has a mean excess 
return of 7.06% and a skewness of -0.33. Thus higher mean strategy is associated 
with lower skewness. Momentum effect is related to conditional skewness. The low 
expected return momentum portfolios have higher skewness than high expected 
return portfolios. 
In contrast to ordinary momentum strategies based on a cumulative return criterion 
Fabozi et al. (2007) analyze momentum strategies that are based on risk-reward stock 
selection criteria. These stock selection criteria include the standard Sharpe ratio with 
variance as a risk measure, and alternative risk-reward ratios with the expected 
shortfall as a risk measure. They investigate momentum strategies using 517 stocks 
in the S&P 500 universe in the period 1996-2003. Although the cumulative return 
criterion provides the highest average monthly momentum profits of 1.3% compared 
to the monthly profit of 0.86% for the best alternative criterion, the alternative ratios 
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provide better risk-adjusted returns measured on an independent risk-adjusted 
performance measure. 
The debate on market efficiency is complicated by the fact that asset pricing models 
(which fail to explain the momentum anomal}') are assumed to be frictionless and 
complete and also assumes that investors are well diversified. The delay with which 
a stock price responds to market information is a powerful measure of severity of 
market frictions and is also known to affect the momentum returns. The most 
delayed firms command a large return premium not explained by size, liquidity or 
microstructure effects. Hou and Moskowitz (2005) use market delay to assess 
whether market frictions have a significant influence on the cross-section of expected 
returns. They show that delay captures part of the size effect and idiosyncratic risk is 
priced only among the most delayed firms and earnings drift is monotonically 
increasing in delay. The delayed firms comprise only 0.02% of the market and 
generate substantial variation in average returns highlighting the importance of 
market frictions. 
There is also momentum in weekly returns. Gutierrez and Kelley (2004) show that a 
portfolio that buys last week's winner stocks and shorts last week's loser stocks earns 
positive profits over the next 52 weeks. There is reversal in weekly returns but this 
study shows momentum in weekly returns which offsets and dominates the reversal 
effect. In addition to long run momentum in weekly returns they find that winner and 
loser stocks outside the weekly returns of extreme decile generate momentum profits 
in the subsequent week. That is, momentum is the dominant effect in weekly returns. 
George and Hwang (2004) present evidence that the stock prices that are near to it's 
52 week high give higher returns. They formulate a strategy in which long (short) 
positions are taken in stocks whose prices are close to or (far from) the 52 week high. 
This strategy provides remarkable returns and is robust to size effect. They also find 
that nearness of a stock price to it's 52 week high is a better predictor of future 
returns than past returns to individual stocks. Also long term reversals do not occur 
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using the 52 week measure. In a nutshell, the 52 week measure has predictive power, 
whether or not individual stocks have had extreme past returns. 
Korajczyk and Sadka (2004) investigate the effect of trading costs including price 
impact on the profitability of particular momentum strategies. In this they calculate 
the optimal size of momentum based fund that could be achieved before abnormal 
returns are either statistically insignificant or driven to zero. Incorporating explicit 
trading costs like commissions and spreads has been done previously. For eg. StoU 
and Whaley (1983) investigate the effect of commissions and spreads on size based 
trading strategies. Incorporating non proportional price impacts of trades into trading 
strategies has only recently received attention. In this paper they measure the price 
impact on the profitability of particular momentum strategies. They investigate 
several trading costs model and momentum portfolio strategies and find that the 
estimated returns of some momentum strategies disappear after an initial investment 
of $4.5 to over $5.0 billion is engaged in such strategies. Therefore transaction costs 
in the form of spreads and price impact of trade do not fully explain the return 
pei'sistence of past winner stocks. Also Lesmond et al. (2001), demonstrate that 
momentum profits are over stated because of the transaction costs. They find that 
stocks that generate large momentum profits are actually the stocks with high trading 
costs. The magnitude of abnormal returns associated with these trading strategies 
creates an illusion of profit opportunity when infact none exists. 
Recently, Fama and French (2008) revisited the work on anomalies. They explore 
whether momentum in returns is market wide or limited to illiquid stocks that 
represent a small portion of wealth. They investigate the momentum anomaly across 
different sorts estimated separately on mid, small and big stocks. The results show 
that the relation between momentum and average returns is similar for small and big 
stocks but only half as strong among mid cap stocks. They conclude that momentum 
is pervasive pattern and describe it as centre stage anomaly. 
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2.2.2 Evidence of Momentum Around the World 
Momentum strategies are profitable in many major markets throughout the world. 
Rouwenhorst (1998) replicates J&T (1993) for 12 European countries. The returns 
associated with these momentum strategies are very close to the returns that J&T 
(1993) report for U.S., although the /-statistics are slightly larger for the European 
sample. For example, the six-month/six-month strategy with European stocks earn 
1.16% (/-statistic - 4.02) compared with that of .95% (/-statistic = 3.07) for U.S. 
market. Therefore, the profitability of momentum strategy appears to be a pervasive 
phenomenon. 
Similarly Doukas and McKnight (2005) test momentum strategies in European 
markets. The main results of the paper are as follows. First, they provide evidence in 
support of the view that average stock returns are related to past performance. Also 
evidence confirms the findings of Rouwenhorst (1998) and indicates that short-term 
momentum in stock returns is present in 13 European markets during the 1988 to 
2001 period. This pattern in stock returns is not limited to a particular stock market, 
bu'; is present and significant in eight of 13 European stock markets. Second, they 
provide evidence consistent with the gradual-information-diffusion model of Hong 
and Stein (1999). Specifically, they find that not only momentum is associated with 
si2:e but also analyst coverage; i;e: when holding size fixed, momentum strategies 
work better in stocks with low analyst coverage indicating that the findings of Hong 
et al. (2000) are not merely due to chance. Third, they uncover that analysts' forecast 
dispersion is inversely related with the profitability of momentum strategies. This 
finding is consistent with the model of Barberis et al. (1998) predicting that investors 
do not update their beliefs adequately. 
An integrated analysis of both momentum and contrarian strategies for the asian 
markets (Japan, Taiwan, Korea, Hong Kong, Malaysia, Thailand, and Singapore) is 
provided by Mcinish et al. (2006). Using data for seven Pacific-Basin capital markets 
during 1990 to 2000, they provide a test on the profitability of both contrarian and 
momentum strategies. Existing studies in the region focus on extremely short 
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formation periods such as daily returns studied by Fung et al. (1999) and 
intermediate liorizon formation periods such as the 3 to 12 months used by Hameed 
and Yuanto (2002) and Chui et al. (2003). In contrast to previous work, their focus is 
on providing empirical evidence on trading strategies based on past price 
performance for 1, 2, and 4 weeks. They also consider important factors including 
trading activities, reaction to good and bad news, decomposition of profits, and three-
factor risk adjustment in their analysis. Consistent with Hameed and Yuanto (2002) 
and Fung et al (1999), they find that trading strategies based on past price patterns 
are not effectively profitable in most Pacific Basin markets. During 1990 to 2000, 
the>' find that trading strategies that combine both winners and losers fail to produce 
significant profits that last for more than a week. In five out of seven countries, 
winners display price reversal patterns. However, contrarian profits are significant 
and persistent in Japan. Losers, on the other hand, display price momentum. 
Nevertheless, momentum profits are persistent and significant only in Japan and 
Hong Kong. The decomposition of profits and three-factor risk adjustment also 
confirm statisdcally significant profits found in Japan and Hong Kong. 
Naranjo and Porter (2007) examine the profitability and diversification benefits of 
internafional investment strategies using data on almost 16,000 firms from 22 
developed and 18 emerging markets over the 1990-2004 period. They calculate 
country-neutral momentum returns from developed and emerging markets. Using 
relative strength portfolio sorts, they first confirm the profitability of momentum 
returns across countries. They show that country neutral momentum strategies are 
profitable on average for both developed and emerging markets, yielding 56 and 79 
basis points per month respectively. This result is consistent with the international 
evidence presented by Rouwenhorst (1998, 1999) and Griffin et al. (2003). 
The role of business cycle variables and behavioural characteristics in determining 
momentum is investigated by Antoniou et al. (2007), in three major European 
markets namely France, Germany and the UK. The results show evidence of price 
momentum in all three countries. However, possibly due to some limitations inherent 
in the model, the predictive regression framework of Chordia and Shivakumar (2002) 
45 
based on business cycle variables do not capture momentum profits in these markets. 
Further analysis reveals that the idiosyncratic component of stock returns does not 
play any prominent role in explaining momentum profits in European markets, 
instead business cycle variables offer a better explanation. 
Inspired by the recent developments in the behavioural finance literature, especially 
by the ongoing debate on the role of investors' behaviour in price momentum, 
Avramov and Chordia (2006) model is extended to incorporate behavioral variables. 
The results display a mixed role for behavioural variables across the countries, 
illustrating that investors' behaviour are less likely to be correlated to business cycle 
and unlikely to explain momentum profits. This confirms that the findings of 
Avramov and Chordia (2006) hold for the major European financial markets and 
their model is robust to the inclusion of behavioral variables. Thus it is concluded the 
profitability of momentum strategies in Europe can be explained by risk factors, 
which are undetected thus far and are largely attributable to the business cycle. 
The short-term portfolio composition strategies suggested by Conrad et al. (1994), 
Cooper (1999) and Gervais et al. (2001) found that US markets showed anomalous, 
"contrarian" behaviour. However the same tests applied to the Tehran Stock 
Exchange (TSE) data by Foster and Kharazi (2006) show no significant contrarian 
effects. Also they find no relation between volume and stock return autocorrelation, 
which is the opposite of previous studies of other developing markets. Cooper (1999) 
found marked patterns of reversals in portfolios of returns and volumes; on the TSE 
there are no such patterns. Gervais et al. (2001) found that high-volume stocks 
outperform low-volume stocks; on the TSE there are again no such patterns. 
Momentum is the only major anomaly that is found in developed markets as well as 
in Iran. Over longer horizons of 3-12 months, they find significant evidence of 
"momentum" patterns of returns, where the top-performing firms over a past horizon 
of one to four quarters continue to outperform for the next one to four quarters. 
Galariotis et al. (2007) and Hon and Tonks (2003) provide evidence relating to 
momentum profits for the market of U.K. Results show that Contrarian/momentum 
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profits cannot be explained by seasonality, size, or a single factor risk model. 
However, the Fama-French three factor model rationalises all contrarian profits, but 
cannot fully explain momentum profits (as in U.S.A and other developed markets). 
.Also the results show that returns on trading strategies cannot be accounted for by a 
simple adjustment for beta-risk. Although there is some evidence of a size effect in 
the UK stock market, this phenomenon cannot explain the momentum profits. The 
results are divided over two sub-periods in both the papers. Momentum is present in 
only one of the sub-periods in both papers. The implication is that momentum is not 
a general feature of the UK stock market, but is only apparent over certain time 
periods. 
A paper by Patro and Yangru (2004) examine the predictability of short-horizon 
equity returns of 18 developed countries for the period 1979-1998. They find that the 
excess returns from buying past winners and short selling past losers are always 
positive. The results are particularly striking for daily data, where the momentum 
profits are not only statistically significant but also economically important in the 
absence of transaction costs. A number of robustness checks are done to cross check 
the profitability of momentum strategies. It is again shown in this paper that the 
momentum profits cannot be simply explained as a compensation for bearing more 
market risk. A two-factor model, with the Fama-French size portfolio as a second 
factor does not explain the results better. Imposing a reasonable transactions cost 
substantially reduces momentum profits, especially for the daily data. Also they 
show that both the winner and the loser portfolios, on average, tend to select smaller 
countries. 
Evidence of momentum is also found in Chinese market (Shanghai stock exchange). 
Naughton et al. {IQQl) investigate the role of trading volume to examine whether 
there is any relationship between stock returns and past trading volume for Chinese 
equities. They find evidence of substantial momentum profits during the period 1995 
to 2005. They also investigate the potential of past volume to explain momentum 
profits, and find no strong link between past volume and momentum profits. 
Findings also show a strong momentum effect around earnings announcements but 
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the magnitude of these returns is small in relation to the average monthly returns 
earned in the early months following portfolio formation. 
2.2.3 Indian Evidence on IVIomentum 
Sehgal and Balakrishnan (2002) provide evidence in favour of strong continuation 
pattern in short term returns for the Indian market. They take the month-end share 
prices for 364 companies that form part of the CRISIL-500 index from July 1989 to 
march 1999. Portfolios are formed in June of each year by ranking the stocks in 
ascending order on the basis of the past 36 months return. The equally-weighted 
monthly returns for the five portfolios are calculated for each year. The results show 
that long term past returns follow a strong continuation pattern, which is in contrast 
to U.S market. But Fama and French (1996) show that long term returns may 
spuriously exhibit a continuation pattern of the momentum effect in short term 
returns, which more than offsets the reversal effect in long term returns. In order to 
avoid the impact of momentum effect they skip one year between portfolio formation 
and holding period. Results in this case show that the portfolios seem to follow a 
reversal pattern, as is normally expected. The simple annualized mean return for the 
loser portfolio isn8.64%, while the value for the winner portfolio is 2.16%. The 
market model results also support a contrarian investment strategy for Indian market 
involving long term returns. Next they form portfolios on the basis of their average 
returns over the past 12 months (short term returns). The results show that the simple 
annualized mean returns for the five portfolios exhibit a continuation pattern. This is 
in conformity with the findings of Jegadeesh and Titman (1993). The annualized 
mean return for the loser portfolio is 12.12% and for the winner portfolio is 27.24%. 
Thus their overall empirical results suggest a continuation of long term returns. But 
they argue that the findings may be affected by a short term momentum effect, which 
may more than offset the reversal pattern, if any. This is confirmed by the fact that 
long term returns do exhibit a reversal pattern once the short term momentum is 
controlled for by skipping one year between portfolio formation and holding period. 
Further, the short term returns show a continuation pattern and the investment 
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strategy based on momentum effect provides significantly higher returns. Griffin et 
al. (2003) in their international study on momentum have included India as one of 
the countries for analysis. They report presence of momentum in India. 
2.2.4 Evaluation of Studies on iViomentum 
The foregoing discussion brings out that momentum is pervasive and persistent 
phenomenon around the world. Although there is dearth of studies on momentum in 
Indian context, the two studies conducted also reconfirms the phenomenon. The 
debate on momentum centres on explanation of source of momentum returns. On one 
side there are studies that explain momentum in terms of volume, industry return, 
trading costs, macroeconomic factors, skewness etc. On the other side, momentum is 
explained in terms of under reaction and overreaction of investors, and other measure 
such delay, R^  and idiosyncrafic risk and market states. These explanations broadly 
fall into two categories; risk based and behavioral. The studies discussed above 
highlight the fact that risk based models such as CAPM and Fama and French are 
unable to explain this momentum anomaly. This is an affront to the proponents of 
efficient market hypothesis. The behavioral models seek to provide explanation for 
this. Recent studies have shown that momentum arises more naturally within a 
behavioral asset pricing model. These models take into account psychological biases 
of individuals in interpreting information. The basic premise of these models is that 
the momentum arises because of the inherent biases in the way individuals interpret 
information. They explain momentum as the result of the interaction of imperfectly 
rational investors, many of whom are individuals lacking professional investment 
expertise, with rational arbitrageurs. The behavioral models can account for 
momentum phenomenon. 
2.2.5 Behavioral Models 
As we mentioned, it is very difficult to explain the observed momentum profits with 
a risk-based model. Therefore, researchers have turned to behavioral models to 
explain this phenomenon. Papers representative of this genre are Barberis el al. 
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(1998), Daniel et al. (1998). and Hong and Stein (1999). While all three are 
behavioral models, momentum in the first model is an outcome of overreaction, 
while the last two models posit that momentum occurs due to underreaction - prices 
adjusting too slowly to news. 
Most of the models assume that the momentum effect is caused by the serial 
correlation of individual stock returns. However, they differ as to whether the serial 
correlation is caused by underreaction or delayed overreaction. If the serial 
correlation is caused by underreaction, then there are positive abnormal returns 
during the holding period followed by normal returns in the subsequent period. 
However, if the abnormal returns are caused by delayed overreaction, then we expect 
that the abnormal momentum returns in the holding period will be followed by 
negative returns, since the delayed overreaction must be subsequently reversed. 
Hence, these behavioral models motivate tests of the long-term profitability of 
momentum strategies. 
Delong et al. (1990) were among the first economists to formally model how 
irrational portfolio strategies could affect asset prices. In particular, they showed that 
"positive feedback trading strategies" (investment strategies that buy past winners 
and sell past losers) cause market prices to deviate from fundamental values. To a 
large extent, behavioral models formalize how various behavioral biases can lead 
investors to follow positive feedback strategies. 
Barberis et al. (1998) discuss how a "conservatism bias" might lead investors to 
underreact to information, giving rise to momentum profits. The conservatism bias, 
identified in experiments by Edwards (1962), suggests that investors tend to under 
weigh new information when they update their priors. If investors act in this way, 
prices will slowly adjust to information, but once the information is fully 
incorporated in prices there is no further predictability about stock returns. 
Additionally, they also hypothesize that investors identify patterns based on what 
Tversky and Kahneman (1974) refer to as a "representative heuristic". 
Representative heuristic is the tendency of individuals to identify "an uncertain 
event, or a sample, by the degree to which it is similar to the parent population". In 
50 
the context of stock prices, Barberis et al. argue that the representative heuristic may 
lead investors to mistaicenly conclude that firms realizing consistent extraordinary 
earnings growths will continue to experience similar extraordinary growth in the 
future. They argue that although the conservatism bias in isolafion leads to 
undeiTeaction, this behavioral tendency in conjunction with the representative 
heuristic can lead to prices overshooting their fundamental value and eventually 
reverse in the long run. 
Daniel et al. (1998) and Hong and Stein (1999) propose alternative models that are 
also consistent with short-term momentum and long-term reversals. Daniel et al. 
argues that the behaviour of informed traders can be characterized by a "self-
attribution" bias. In their model, investors observe positive signals about a set of 
stocks, some of which perform well after the signal is received. Because of their 
cognitive biases, the informed traders attribute the performance of ex-post winners to 
their stock selection skills and that of the ex-post losers to bad luck. As a result, these 
investors become overconfident about their ability to pick winners and thereby over 
estimate the precision of their signals for these stocks. Based on their increased 
confidence in their signals, they push up the prices of the winners above their 
fundamental values. The delayed overreaction in this model leads to momentum 
profits that are eventually reversed as prices revert to their fundamentals. 
Hong and Stein (1999) do not directly appeal to any behavioral biases on the part of 
investors but they consider two groups of investors who trade based on different sets 
of information. The informed investors or the "news watchers" in their model obtain 
signals about ftiture cash flows but ignore information in the past history of prices. 
The other investors in their model trade based on a limited history of prices and do 
not observe fundamental information. The information obtained by the informed 
investors is transmitted with a delay and hence is only partially incorporated in the 
prices when first revealed to the market. This part of the model contributes to under 
i"eaction, resulting in momentum profits. The technical traders extrapolate based on 
past prices and tend to push prices of past winners above their fundamental values. 
Return reversals occur when prices eventually revert to their fundamentals. Both 
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groups of investors in this model act rationally in updating their expectations 
conditional on their information sets but return predictability obtains due to the fact 
that each group uses only partial information in updating their expectation. 
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This chapter discusses the methodology of research. Section 3.1 discusses the need 
for the present study. Section 3.1.1, 3.1.2, 3.1.3 and 3.1.4 discuss the objectives, 
hypotheses, data description and statistical tools respectively used in the present 
5;tudy. Section 3.2 throws light on the methodology used in the present study. Section 
3.3 and 3.4 discuss the CAPM and F&F three factor model which have been used in 
explaining the momentum returns. Section 3.5, 3.6, 3.7 and 3.8 show the calculation 
of the control variables which have been employed in this study. 
3.1 Need for the Present study 
The liberation of Indian economy has given a boost to the development of financial 
sector. This has brought in it's wake a large number of fund houses, who claim to 
manage the funds of retail investors. This has increased retail participation in the 
stock markets. Every investor enters the market in order to earn maximum possible 
returns on his portfolio. All these things have lead to the use of sophisticated 
financial techniques in order to time the markets. 
Momentum in stock returns constitutes a part of the weak form of market efficiency. 
Although a number of studies have been done on the weak form in India (turn of the 
year effect, Monday effect, holiday effect etc), the area of momentum remains 
unexplored in Indian context. Literature review discussed in previous chapter shows 
that a number of studies on momentum have been done in U.S.A, and studies are 
available for countries like U.K, China and also emerging countries like Iran. As far 
a,s my knowledge goes and literature review suggests, a study by Sehgal and 
Balakrishnan (2002) has been done in Indian context. Also Griffin et al. (2003) in 
their study on momentum have included India as one of the countries for analysis. 
There is a huge gap of empirical scrutiny in this area of market efficiency and this 
study is an attempt to fill this void. 
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The use of momentum as a technique to time the markets have grown in the recent 
>'ears. 
> So, a study investigating momentum in Indian stock market will definitely 
help in arriving at a conclusion regarding the use of momentum as a tool to 
time the market and to optimise portfolio returns. 
> Momentum is the only anomaly which is not explainable by the risk models 
such as CAPM (1964) and Fama-French (1996) three factor model. 
> Relationship of momentum returns with R ,^ idiosyncratic volatility and delay 
have not been investigated in India before. As far as my knowledge goes this 
is the first study depicting the relationship in Indian context. 
> Examination of post holding period returns have not been done in India. The 
study in this direction will throw light on the adequacy of behavioral models 
to explain momentum returns. 
3.1.1 Objectives of the Study 
1) To ascertain the continuation (momentum) and reversal patterns of stock 
returns in India. 
2) To trace the sources of momentum profits in India. 
3) To examine whether size (market capitalization) has an effect on momentum 
profits in India. 
4) To investigate the seasonality pattern of momentum returns in India and also 
the role of market states in determining momentum returns. 
5) To examine the role of R idiosyncratic volatility and delay in determining 
momentum in Indian stock market, 
6) To point out the practical implications of momentum in India. 
3.1.2 Hypotheses 
The following null hypotheses were evaluated. 
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Hoi: Past winners do not outperform past losers in future (there are no 
momentum returns). 
H02: There is no difference in the momentum returns across different sub-
periods. 
H03: There is no difference in the momentum returns across skipping and non 
skipping portfolios. 
H04: There is no difference in the momentum returns of big and small 
portfolios. 
H05: There is no seasonality in momentum returns. 
Hoe: There is no relation between market states and momentum returns. 
HOT: There is no difference in momentum returns following UP and DOWN 
market states. 
H08: There is no relationship between concurrent market states and 
momentum returns. 
H09: There is no difference in momentum returns between concurrent UP and 
DOWN market states. 
Ho 10: There is no reversal in momentum returns in the post holding period. 
Hon: There is no difference in the momentum returns of lowest and highest 
R2 quintiles. 
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Hoi2: There is no difference in the momentum returns of lowest and highest 
idiosyncratic volatiHty quintiles. 
Hoi3: There is no difference in the momentum returns of lowest and highest 
delay quintiles. 
Ho 14: Past losers do not outperform past winners in the future (there are no 
contrarian returns). 
All the null hypotheses have been tested at 95% confidence interval. Null 
hypothesis has been rejected if P value is less than 0.05. 
3.1.3 Data Description 
The data used in the study is obtained from Centre for Monitoring of Indian 
Economy (CMIE) database. It consists of monthly share prices of the 
companies included in BSE 500 index over the period January 1994 to 
December 2006 (names of the BSE 500 companies is provided in appendix 
A). BSE 500 is a broad-based index and consists of 500 companies across 20 
sectors, which represents nearly 90% of the total BSE market capitalization 
and across 92% of the average turnover at the exchange. This index provides 
the most comprehensive view of the Indian capital market. It is scientifically 
calculated and the companies are selected based on market capitalization, 
liquidity and balanced industry representation. Share prices before 1994 are 
not taken because of Harshad Mehta scam. The returns during this period 
were exceptionally high and the results would have been biased. 
The share price series has been converted into monthly return series so that 
they are compatible for further research. The initial sample was further 
screened to meet the eligibility criteria for being included in the portfolios. To 
be eligible, the stocks must meet the criteria of previous 12 months return. 
The securities not fulfilling these criteria are eliminated from the sample. In 
addition to the calculation of monthly return, the study also employs weekly 
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return for the calculation of variables R ,^ idiosyncratic volatility and delay. 
The eligibility criterion for the stocks was a calendar year of weekly return 
history (52 weeks in a year). Every year several stocks are eliminated from 
the sample due to this criterion. The number of stocks considered for the 
study ranged from 285 to 466. 
Return on BSE sensitive index is taken as a proxy for return on market 
portfolio. The implied Yield on the month-end auction of 91 days Treasury 
bill (T-Biil) is taken as a surrogate for risk free rate. It is taken from RBI 
website and is available from the year 1996. Prior to the year 1993, 91 days 
T-bill was regulated in India to have a constant yield of 4.6% per annum, and 
banks were forced to hold them through government-regulated reserve 
requirements. This fixed yield was an underestimation of the nominal yields 
required by investors in an era of high inflation. Since 1993, the 91 days T-
bill have been determined on an auction basis. Since participation in the T-
bill market was highly regulated before 2000, so bank deposit rate is used as 
proxy for the return on risk free security before 2000 (Mehra 2003). These 
deposits are totally safe in India as they are backed by RBI. 
3.1.4 Statistical Tools 
The study employs regression analysis and uses usual T and F statistic to test 
the hypothesis. The initial processing of data was performed on EXCEL. E-
Views Version 5 was used to conduct regression and other tests. 
3.1.5 Scope of the Study 
1) The study is conducted on monthly holding period returns. 
2) BSE index is used as the only proxy for returns on market portfolio. 
3) Non-overlapping portfolios have been constructed. 
4) Four strategies i:e: 3-3, 6-6, 9-9 and 12-12 have been tested. Out of these 
strategies 3-3 and 6-6 are the most profitable and have been examined in 
detail. 
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5) Raw returns are employed. 
6) Portfolios constructed are equally weighted. 
7) Monthly returns of stocks have been calculated without dividends. 
3.2 Procedure for Testing 
3.2.1 Jegadeesh and Titman's Methodology 
The procedure used in this study is based on the methodology used by 
Jegadeesh and Titman (1993, 2001). 
Jegadeesh and Titman examine the profitability of j/k trading strategies 
(where j is the formation period and k is the holding period). At the 
beginning of each month t the securities are ranked in descending order on 
the basis of their returns in the past j months. Based on these ranking 
portfolios are formed that equally weight the stocks contained in each 
portfolio. The top portfolio is called the winner portfolio and the bottom 
portfolio is the loser portfolio. In each month / the strategy buys the winner 
portfolio and sells the loser portfolio holding this position for k months. In 
addition, the strategy closes out the position initiated in month t-k. Hence, 
under this trading strategy they revise the weights on 1/K of the securities in 
the entire portfolio in any given month and carry over the rest from the 
previous month. The current study also pursues similar methodology as that 
of Jegadeesh, but constructs only non-overlapping portfolios. 
3.2.2 Methodology of the Present Study 
Securities are ranked on the basis of their returns over the past three to twelve 
months (j months). Holding periods examined also vary from 3 to 12 months 
(k months). In all, there are four strategies examined (i:e: 3, 6, 9 and 12 
months interval for every yVA: strategy). Of these four strategies, 3-3 and 6-6 
strategies are the most profitable and examined in detail. 
The momentum strategy consists of three basic steps: 
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Step I: Cumulative continuous returns (CCR) for each stock / on past j 
montiis of continuously compounded monthly returns in the initial formation 
period is calculated. 
-j 
CCR, = ^ R,, 
t=- i 
Where R^ is the log return in month t for company /. 
Step II: In each month /, the entire series of securities at that date are ranked 
in descending order based on cumulative continuous returns. For eg. in 3-3 
strategy the continuously compounded monthly returns of stock for the month 
of January, February and March (portfolio formation months) is calculated. 
Five portfolios are formed with the winner (top) portfolio ranked as PI and 
loser (bottom) portfolio ranked as P5. These stocks are then held for the next 
three months i:e: April, May, June (portfolio holding months). Then the 
portfolio holding months become the months for portfolio formation. That is, 
the returns are now calculated for the months of April, may and June 
(portfolio formation months) and held for the next three months i:e: July, 
August and September (portfolio holding months). This process of portfolio 
formation and holding starts from the January of 1994 and done till the 
December of 2006. This procedure is repeated for other strategies also. 
Step III: The third and the final stage of the trading rule is to determine the 
profits of the winner minus loser portfolio {Rwinner-ioser)^ where the mean 
monthly return of past loser portfolios (Rioser) ^r^ subtracted from mean 
monthly return of past winner portfolios (Rwinner)-
The strategies are replicated for each stated period and the mean return for the 
period is simply the average of all the replications. In 3-3 strategy there are 
51 replications and in 6-6 strategy there are 25 replications. The number 
of replications in 9-9 and 12-12 strategy are 17 and 12 respectively (the 
details of the replications are given in appendix B). Under the null hypothesis 
of Efficient market Hypothesis (EMH), the average returns on the winner-
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loser portfolio should be zero. If the returns are significantly different from 
zero, we can reject the EMH, assuming that transaction costs do not influence 
the momentum portfolio. If abnormal returns are generated then there is 
evidence of momentum in Indian stock market. Further momentum returns 
are examined using CAPM and Fama-French model as benchmark: to assess 
the adequacy of these models in explaining momentum returns. 
Post holding period returns 
To assess the reversal pattern of momentum returns we trace the performance 
of momentum strategies uptill 60 months after the formation period. The post 
holding period returns are calculated for 3-3 and 6-6 strategies. For eg. in the 
formation period of January to March 1994, the post holding period returns 
are calculated uptill March 1999. The process is repeated for all replications, 
and the average of all the replications yielded the monthly returns. 
3.3 Capital Asset Pricing Model (CAPM) 
The CAPM developed by Sharpe (1964) Lintner (1965) and Black (1972) 
[SLB] says that expected returns on any security is a positive linear function 
of it's market beta and this market beta is adequate to describe the cross 
section of expected returns. In order to assess the adequacy of CAPM to 
explain the momentum returns, the following time series regression is run: 
Rit-Rft = oCi+Pi{Rmt-Rrt) + eit 
In this equation Rif- is the return on security / in month /, /?y-f is the risk free 
rate, R^,- is the return on value-weighted market portfolio, ^i is the beta 
which measures the market risk, aj is the intercept and ei^ is the error term. 
Thus CAPM is a single factor model in which only the market factor (beta) is 
used to measure the abnormal performance of any security. If CAPM 
explains the returns, then a (alpha) should be zero. 
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Apart from the market factor there are factors also which explain the cross-
section of returns, which CAPM is not able to capture (Fama-French, 1993, 
1996; Ansari, 2000). Because of the inadequacy of CAPM in explaining the 
returns, we also use Fama-French three factor model in explaining the 
momentum returns in this study. 
3.4 Fama-French Three Factor Model 
Fama and French (1992, 1993) argued that size and value (as measured by 
the book-to-market value of stock) represent two risk factors that are missing 
from CAPM. They suggest a model in which these two risk factors are 
included and the regression is of the form: 
{Ru - Rft) = cci + Pi(R,nt - Rft) + SiSMBt + h.HMU + £it 
In the above equation SMB presents the difference between the returns to 
portfolios of small and large capitalization stocks, holding constant the B/M 
ratios for these stocks. HML is the difference between the returns to 
portfolios of high and low B/M ratio firms, holding constant the capitalization 
for these stocks. The regression coefficients S; and h^ represent exposure to 
size and value risk as /?; measures exposure to market risk. In this study time 
series regression of the form discussed in the above equation is performed, to 
explain the momentum anomaly. If this model explains the momentum 
anomaly, then the value of a should be zero. 
3.4.1 Size and Value Sorted Portfolios 
In September end of each year / from 1994 to 2006, all sample stocks are 
ranked on the basis of size (market capitalizafion). As per the requirements of 
the Companies Act (section 210), the financial information for a particular 
year must be made public by the end of September of that accounting year. 
The September end sorting ensures that the requisite information is publicly 
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available (Sehgal and Tripathi, 2007; Chou et al. 2007; Daniel et al. 2001). 
The median sample size is then used to split the sample companies into two 
groups: small (S) and big (B). Book equity to market equity (BE/ME) for 
year t is calculated by dividing book equity at the end of financial year t by 
market equity at the end of financial year /. Financial year closing in India is 
march for all companies every year. The sample stocks are broken into three 
BE/ME groups based on the break points for the bottom 30% (low) middle 
40% (medium) and top 30% (high) of the ranked values of BE/ME for the 
sample stocks. 
We construct six portfolios (S/L,S/M,S/H,B/L,B/M,B/H) from the 
intersection of the two size and three BE/ME groups. For eg. S/L portfolio 
contains stocks that are in the small size group and also in the low BE/ME 
group. While B/H consists of big size stocks that also have high BE/ME 
ratios (details of the Fama-French factors is provided in appendix E). 
Monthly equally weighted returns on the six portfolios are calculated from 
September of year t to August of year t+1, and the portfolios are reformed in 
August of year /+/. The returns are calculated from September of year t to 
ensure that book equity for year't-l' i:e: march is known to investors by the 
time of portfolio formation. 
The Size-BE/ME portfolios are constructed to be equally weighted as 
suggested by Lakonishok et al. (1994). Fama& French (1996) document that 
the three factor model does a better job in explaining LSV equally-weighted 
portfolios as compared with value-weighted portfolio. 
3.4.2 Factor Portfolios 
Fama-French model uses three factors for explaining common stock returns: 
the market factor (market index return minus risk-free return) proposed by 
CAPM, and factors relating to size and value. BSE sensitive index has been 
used as the market index. 
SMB (Small minus Big) is meant to mimic the risk factor in returns related to 
size, SMB is the difference each month between the simple average of the 
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returns of the three small stock portfolios (S/L,S/M,S/H) and the average of 
the returns on the three big portfolios (B/L,B/M,B/H). It is the difference 
between the returns on small and big stock portfolios with about the same 
weighted-average BE/ME. Hence SMB is largely clear of BE/ME effects, 
focussed on the different behaviour of small and big stocks. 
HML (high minus low) is meant to mimic the risk factor in returns related to 
value (i:e: book-to-market ratios). HML is the difference each month between 
the simple average of the returns on two high BE/ME portfolios (S/H and 
B/H) and the average returns on two low BE/ME portfolios (S/L and B/L), it 
is constructed to be relatively free of size effect. 
3.5 Construction of Market States Variable 
Various studies suggest that momentum profits depend on the state of the 
market (Cooper et al 2004). We calculate the lagged market returns for three, 
six, nine and twelve months. "UP" market is defined as the state in which the 
three, six, nine and twelve months lagged market return is non-negative. 
Whereas "DOWN" market is defined as the state in which the three, six, nine 
and twelve months lagged market return is negative. Corresponding 
momentum returns are calculated for three and six months holding periods. 
UP and DOWN markets are also defined alternatively. Where market returns 
are less than zero (Rm-Rf < 0) then it is categorized as "DOWN" market and 
where it is more than zero (Rni-Rf> 0) then it is categorized as "UP" market. 
Corresponding momentum returns are calculated for three and six months 
holding periods. Fama-French regression is carried out on market returns. 
3.6 Calculation of R^  
A firm's R is the statistic derived from regressing an individual stock's 
returns either on a single market index or on multiple common factors. We 
use weekl}' returns to measure each stock's R . The weekly frequency is a 
compromise between lower estimation precision at monthly frequencies and 
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more confounding microstructure effects such as nonsynchronous trading and 
bid-aslc bounce at daily frequencies (Hou et al. 2006). We define weekly 
returns as compounded daily returns from Wednesday close to the following 
Wednesday close (eg. Hou et al. 2006 and Hou and Moskowitz, 2005). In 
calculating R we regress each stock' weekly return on the contemporaneous 
returns of the market portfolio which is BSE sensitive index in our case. 
nt = CCit + PiTmt + fit 
Where r^ f is the weekly return of stock i in period t, r^^ is the retum on 
market portfolio which is BSE sensitive index in this case. Industry returns 
have not been included in the calculation. In emerging markets, it is 
problematic to include industry returns as an additional factor because in 
some markets the economy is dominated by a few industries and it is difficult 
to disentangle the industry effect from the market effect. Also in emerging 
markets, industry includes only a few companies. Consequently, when 
industry returns are calculated using the few companies from an industry, 
they reflect company-specific news rather than industry news (Chan and 
Hameed, 2006).The market index returns are treated as independent 
(explanatory) variable. The number of observations in each regression is 
equal to the number of retum interval during the period of study. Weekly 
returns are calculated from Wednesday to Wednesday for one year, and in 
one year there are 52 observations. So, in each regression 104 observations 
are used. 
3.7 Calculation of delay 
For calculation of delay weekly returns are taken. Monthly frequencies are 
avoided because there is little dispersion in delay measures, since most stocks 
respond to information within a month's time. Also lower frequencies 
generate more estimation errors. Daily frequencies provide more precision 
and also more dispersion in delay, but they may also introduce more 
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confounding microstructure influences such as bid-ask bounce and 
nonsynchronous trading. So, weekly returns are taken as a compromise 
between monthly and daily frequencies. 
We define weekly returns to be the compounded daily returns from 
Wednesday to the following Wednesday using closing prices. Wednesday is 
taken for the calculation of weekly returns since Chordia and Swaminathan 
(1999), Hou (2005) document high autocorrelations using Friday to Friday 
prices and high autocorrelations using Monday to Monday price. Wednesday 
seems like an appropriate compromise. Measures of price delay require a year 
of prior weekly return history, so the trading strategy begins in January 1995. 
Firms for which 52 weekly observations are not available are excluded. 
Measuring price delay 
Delay measures the average delay with which a firm's stock price responds to 
information. The market return is taken as the relevant news to which stocks 
respond. We run a regression of each stocks weekly return on 
contemporaneous and three weeks of lagged returns on market portfolio over 
the prior year. 
3 
n=l 
Where r^ f is the return on stocky and R^j- is the return on BSE sensitive 
index in week (. If the stock price responds immediately to market news then 
Pj will be significantly different from zero. If however stock j's price 
responds with a lag then some of the 5 will differ significantly from zero. 
This regression identifies the delay with which a stock responds to market 
wide news. Using the estimated coefficients from this regression we compute 
measures of price delay for each firm. We ignore the sign of the coefficients 
because most lagged coefficients are either positive or zero. The first measure 
is the fraction of variation of contemporaneous individual stock returns 
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explained by lagged market returns. Delay is simply one minus the ratio of R^  
from the regression equation given above restricting Sj - 0. over R^  from 
above regression equation v.'ith no restrictions. 
3.8 Calculation of Idiosyncratic volatility (IVOL) 
We calculate IVOL using market model residuals estimated from the 
regression equation given below. 
n,t = at + Piirm.t + ^i.t 
where r;^ is the weekly return on stock /, r^ f^ the weekly return on the 
market index and £(^  is the regression residual. IVOL is calculated as the 
standard deviation of fj j . 
3.9 Contrarian Strategies 
In our study we consider two contrarian strategies based on 36 months 
formation period. In one strategy the stocks are held for the next 12 months 
and in the second strategy they are held for the next 36 months (holding 
period). Portfolios are constructed in the same manner as described in section 
3.2.2. The only difference is in the calculation of contrarian returns (third 
step). To calculate contrarian returns we subtract the mean monthly return of 
the winner portfolio from the mean monthly return of the loser portfolio. 
CAPM and Fama-French three factor model are used to explain these returns 
in Indian context. 
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Chapter 4: Results and Discussion 
This chapter examines the results of the study. Section 4.1 discusses the holding 
period returns. Section 4.2 provides a detailed description about the robustness tests 
carried out on the momentum returns. Section 4.3 deals with the post holding period 
returns. Section 4.4, 4.5, 4.6 discuss the effect of R ,^ idiosyncratic volatility and 
delay on momentum returns. 
4.1 Holding period returns 
Table 1.1 presents the average raw monthly returns (%) for five momentum 
portfolios for the period 1995 to 2006. Returns for the holding period of four 
strategies (3-3, 6-6, 9-9 and 12-12) are examined. Panel A of table 1.1 depict the 
average portfolio returns for 3, 6, 9 and 12 strategies respectively. Portfolio PI 
comprises stocks with the highest ranking period returns and P5 comprises stocks 
with the lowest ranking period returns. The 3-3 strategy yields the maximum 
monthly momentum returns of 24.56% which is highly significant. The return in the 
winner portfolio (PI) is 12.15% which falls to 3.50% in the second portfolio. From 
the third portfolio the returns are negative. Similarly 6-6 strategy provides a 
momentum return of 17.01% per month during the period. The winner portfolio (PI) 
provide the highest return of 8.34%) which falls to 2.46%) in the second portfolio, and 
thereon the returns are negative which is -0.32% in the third portfolio, -2.96% and -
9.43% in fourth and fifth portfolios respectively. 9-9 and 12-12 strategy yield a 
monthly momentum return of 14.29%) and 11.99%) respectively. It is interesting to 
note that the returns of the portfolios from P3 to P5 are negative for all the strategies. 
The t-values (figures in bracket) show that the returns of all momentum portfolios 
i:e: 3-3, 6-6, 9-9 and 12-12 are statistically significant. Therefore the null hypothesis 
of equality of return between winners and losers is rejected. Panel B reports the F-
values, for the difference in the mean return of momentum portfolios across the four 
strategies. The statistic rejects the null hypothesis. It means that there is a significant 
difference in the mean momentum returns across different strategies. Among the four 
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strategies employed, 3-3 and 6-6 strategy are the most profitable and these two have 
been pursued in detail to examine robustness of the returns and unravel the duress of 
momentum returns. 
The results of the sample period 1995 to 2006 are in conformity with the resuhs of 
Jegadeesh and Titman (1993). In Jegadeesh and Titman (1993) the strategy with six 
months formation and six months holding period (6-6) yielded the highest return. 
Whereas in this study 3-3 strategy provided the highest momentum return. It must be 
noted that high momentum returns are not merely due to good performance of winner 
portfolios, but also due to the bad performance of loser portfolios. 
Table 1.1 
Momentum Portfolio Returns 
Table reports the percentage raw monthly returns for momentum portfolios, which are formed based on the past 
3.6,9 and 12 months and held for the next 3,6,9 and 12 months respectively, PI is the portfolio of stocks with the 
h ghest returns over the previous 3, 6, 9 and 12 months. P2 is the portfolio of stocks with the next highest returns 
and P5 is the portfolio with the lowest returns. The portfolios are equally weighted. The figures in parentheses 
show the t-value. 
Panel A: Momentum Portfolio Returns (%) (1995-2006) 
3-3 
6-6 
9-9 
12-12 
PI (past 
winner) 
12.16 
(12.65) 
8.34(8.94) 
7.00(7.23) 
5.92 (6.47) 
P2 
3.50(4.69) 
2.46(3.32) 
1.99(2.68) 
1.68(2.26) 
P3 
-0.41 (-
0.59) 
-0.32 (-
0,43) 
-0.49 (-
0.67) 
-0.41 (-
0.56) 
P4 
-4.05 (-
5.67) 
-2.96 (-
4.09) 
-2.68 (-
3.64) 
-2.36 (-
3.15) 
P5 (past 
loser) 
-13.07 (-
14.47) 
-9.43 (-
10.38) 
-7.95 (-
9.14) 
-6.75 (-
7.98) 
P1-P5 
24.56 
(34.45) 
17.10 
(24.37) 
14.29 
(22.30) 
11.99 
(21.29) 
Panel B: Test for equality of mean momentum returns across different 
strategies (F-test) 
F-Value 
F-value 
68.87 
Probability 
0 
68 
4.1.1 Portfolio Characteristics and Abnormal Returns 
Table 1.2 presents the characteristics such as market capitalization, standard 
deviation and Fama-French sensitivities of the momentum portfolios. The average 
size of the portfolios is calculated by taking the average of the market capitalization 
of firms in the five portfolios. In case of three months holding period, winners (PI) 
have the lowest market capitalization, whereas the losers (P5) have the highest 
market capitalization. In case of six months holding period as shown in panel B of 
table 1.2, winner portfolio (PI) also has the lowest market capitalization. This 
suggests that momentum returns may stem from small size stocks or momentum may 
be greater in small market capitalization portfolios. 
Panel A of table 1.2 present the sensitivities of the portfolios to the three Fama-
French factors for 3-3 strategy. The results show that the market beta for the winners 
is more than the losers. The winners have a loading of 0.98 on the market factor and 
the losers have a loading of 0.93 on the market factor. The loading on the SMB 
factor is 0.67 for the winners as compared 0.36 for the losers. Also the winners have 
a loading of 0.23 on the HML factor and the losers have a loading of 0.21. Thus the 
vsinners are more sensitive to ail the three factors. 
Panel B of table 1.2 reports the Fama-French sensitivities for six months holding 
period. The winners and losers have a loading of 1.11 and 1.08 respectively on the 
market factor. As in 3-3 strategy, the winners are more sensitive to the size factor in 
case of six months holding period also. Winners have a loading of 0.79 on the SMB 
factor as compared to the loading of 0.41 for the losers. But the losers have a higher 
loading on the HML factor as compared to the winners. The losers have a higher 
loading of 0.15 on the HML factor and the winners have a lower loading of 0.01 on 
this factor. Thus in 3-3 strategy, the winners are more sensitive to all the three Fama-
French factors and are thus more risky than the losers. Whereas in case of 6-6 
strategy the winners are more sensitive to only market and SMB factor as compared 
to losers. As mentioned, among all the portfolios PI to P5 the winner portfolio (PI) 
in both the strategies consists of the lowest capitalization stocks and consequently 
have the highest loading on the SMB factor. In case of six months holding period the 
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winner portfolio (PI) also consists of the lowest capitalization stocks and has the 
highest loading on the SMB factor. 
Table 1,2 also reports the standard deviation of the portfolios. Winner portfolios 
should have higher standard deviation inorder to satisfy the higher returns and 
viceversa. In case of three months holding period winner portfolios have a higher 
standard deviation of 11.53 and the loser portfolio has a standard deviation of 10.83. 
The remaining three portfolios have more or less the same standard deviation. In 6-6 
strategy the winner and loser portfolios have the standard deviation of 11.18 and 
10.89 respectively. The remaining portfolios i:e: P2, P3 and P4 have more or less the 
same standard deviation. 
Panels A and B of table 1.3 report the alphas for 3-3 and 6-6 strategy, by regressing 
the monthly momentum returns (less the risk-free rate) on the three Fama-French 
factors i:e: market, SMB and HML. The CAPM alphas are also calculated by 
regressing the momentum returns (less the risk-free rate) on the value-weighted 
index less the risk-free rate. The Fama-French alphas are 24.11 and 16.64 in case of 
thiee and six months holding period respectively, which suggests that the momentum 
profits are not being explained by the Fama-French model in India. Similarly the 
CAPM alphas are also significantly positive at 24.55 and 17.10 in case of three and 
six months holding period respectively, which again suggest that the returns are not 
being explained by the asset pricing models in India. 
Table 1.2 
Portfolio Characteristics and Fama-French Factor Sensitivities 
Fama-French factor sensitivities are the slope coefficients in the Fama-French three factor model time-series 
regressions. "Market" is the market factor (value weighted index minus the risk free rate), "SMB" is the size 
factor (small stocks minus big stocks) and "HML" is the book-to-market factor (high minus low book-to-market 
stocks). The sample period is Januarj' 1995 to December 2006. Portfolios are equally weighted. The figure in 
parentheses shows the t-value (table continued). 
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Panel A: 3 months holding period 
Portfolios 
PI (Past winners) 
P2 
P3 
P4 
F5 (Past losers) 
P1-P5 
Average Market 
Capitalization (in 
crores) 
1053.99 
1290.76 
1300.62 
1398.19 
1412.79 
1233.39 
Standard 
Deviation 
11.53 
8.94 
8.36 
8.55 
10.83 
8.55 
Market 
0.98 
(10.40) 
0.87 
(13.97) 
0.79 
(13.22) 
0.81 
(13.07) 
0.93 
(10.00) 
0.06 
(0.60) 
SMB 
0.67 
(3.92) 
0.46 
(4.32) 
0.44 
(4.04) 
0.43 
(3.85) 
0.36 
(2.17) 
0.31 
(1.77) 
HML 
0.23 
(1.75) 
0.26 
(2.97) 
0.23 
(2.75) 
0.25 
(2.94) 
0.21 
(1.66) 
0.02 
(0.18) 
Panel B: 6 months holding period 
Portfolios 
P1 (Past winners) 
P2 
P3 
P4 
P5 (Past losers) 
Average Market 
Capitalization (in 
crores) 
1055.11 
1306.64 
1220.73 
1413.94 
1249.97 
Standard 
Deviation 
11.18 
8.89 
8.71 
8.67 
10.89 
Market 
1.11 
(13.76) 
0.94 
(16.86) 
0.95 
(18.69) 
0.93 
(17.58) 
1.08 
(13.39) 
SMB 
0.79 
(5.40) 
0.53 
(5.27) 
0.44 
(4.81) 
0.42 
(4.37) 
0.41 
(2.79) 
HML 
0.01 
(0.11) 
0.13 
(1.73) 
0.18 
(2.57) 
0.22 
(3.01) 
0.15 
(1.33) 
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Portfolios 
P1-P5 
Average Market 
Capitalization (in 
crores) 
1152.54 
Standard 
Deviation 
8.41 
Market 
0.02 
(0.27) 
SMB 
0.38 
(2.21) 
HML 
-0.13 (-
0.96) 
Table 1.3 
CAPM and Fama-French Alphas 
Panel A: 3 months holding period 
Portfolios 
PI (Past winners) 
P2 
P3 
P4 
P5 (Past losers) 
P1-P5 
CAPM Alpha 
11.95(15.85) 
3.32 (6.36) 
-0.57 (-1.15) 
-4.21 (-8.24) 
-13.26 (-18.89) 
24.55 (34.34) 
F-F Alpha 
10.94 (15.22) 
2.54(5.38) 
-1.28 (-2.79) 
-4.91(-10.41) 
-13.85 (-19.62) 
24.11(32.52) 
Panel B: 6 months holding period 
Portfolios 
PI (past winners) 
P2 
P3 
P4 
P5 (past losers) 
P1-P5 
CAPM Alpha 
8.12(12.38) 
2.27 (4.83) 
-0.51 (-1.18) 
-3.14 (-7.07) 
-9.64 (-15.56) 
17.10(24.27) 
F-F Alpha 
7.05(11.49) 
1.48(3.48) 
-1.19 (-3.07) 
-3.81 (-9.48) 
-10.27 (-16.62) 
16.64(22.82) 
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4.2 Robustness Tests 
4.2.1 Sub Period Results 
To test the robustness of the resuhs, sample period 1995 to 2006 has been divided 
into three sub periods i:e: 1995 to 1998, 1999 to 2002 and 2003 to 2006. Panel A of 
table 1.4 shows that momentum return of 3-3 strategy is 21.57%, 27.77% and 
26.34% during 1995-98, 1999-2002 and 2003-2006 respectively. These returns are 
highly significant. Thus more recent sub periods have yielded greater momentum 
return. Panel A-1 reports the F-value for the difference in the mean momentum 
return across three sub periods in 3-3 strategy. The F-value of 7.62 with 0.0007 
pirobability shows that there is substantial difference in the momentum returns across 
the three sub periods. Thus the null hypothesis is rejected in 3-3 strategy. 
The recent time period of 2003 to 2006 yield the maximum monthly momentum 
return of 19.21% employing strategy where the stocks are held for six months. In 6-6 
the F-value is 2.07 with 0.128 probability. The difference in momentum returns 
across different sub periods is insignificant in this case. The null hypothesis stands 
vindicated in case of 6-6 strategy. The results show that there have been momentum 
returns in all sub periods and the returns are also significant. 
Table 1.5 present the Fama-French and CAPM alphas for both 3-3 and 6-6 strategy. 
The coefficients for both the strategies are positive and statistically significant, which 
signifies that momentum returns are not explainable by risk based models in any sub 
period. 
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Table 1.4 
Sub Period Momentum Returns 
Panel A: 3-3 Strateg>' (%) 
Portfolios 
P1 (past winner) 
P2 
P3 
P4 
P5 (past loser) 
P1-P5 
1995-1998 
7.19(5.31) 
0.32 (0.27) 
-3.11 (-2.93) 
-6.49 (-6.19) 
-14.38 (-9.92) 
21.57 (15.69) 
1999-2002 
13.92(7.65) 
3.51 (2.65) 
-0.96 (-0.76) 
-5.06 (-3.94) 
-13.85 (-8.58) 
27.77 (23.72) 
2003-2006 
15.36(9.73) 
6.67 (5.29) 
2.83 (2.44) 
-0.57 (-0.47) 
-10.98 (-6.81) 
26.34 (28.03) 
Panel A-1: Test for equality of mean momentum returns across different sub 
periods( F-test) 
F-Value 7.62 (P = 0.0007) 
Panel B: 6-6 Strategy (%) 
Portfolios 
PI (past winner) 
P2 
P3 
P4 
1995-1998 
4.34 (3.33) 
-0.59 (-0.55) 
-3.10 (-2.67) 
-5.76 (-5.34) 
1999-2002 
8.84 (5.05) 
2.28(1.70) 
-0.68 (-0.53) 
-3.51 (-2.61) 
2003-2006 
11.83(7.38) 
5.70 (4.45) 
2.83 (2.32) 
0.39(0.33) 
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Portfolios 
P5 (past loser) 
P1-P5 
1995-1998 
-11.50 (-7.88) 
15.84(11.74) 
1 199-2002 
-9.41 (-5.72) 
18.25 (14.35) 
2003-2006 
-7.37 (-4.64) 
19.21 (20.23) 
Panel B-1: Test for equality of mean momentum return across different sub 
periods (F-test) 
F-Value 2.07 (P = 0.128) 
Table 1.5 
CAPM and Fama-French Alphas 
Panel A: 3 months holding period 
PI 
P2 
P3 
P4 
P5 
PI-
P5 
1995-1998 
F-F alpha 
8.36(7.28) 
1.89(2.87) 
-1.47 (-
2.61) 
-4.80 (-
8.71) 
-12.13 (-
11.30) 
20.51 
(13.39) 
CAPM 
alpha 
8.33 (7.86) 
1.56(2.45) 
-1.93 (-
3.36) 
-5.34 (-
9.01) 
-13.02 (-
12.51) 
21.36 
(15.20) 
1999-2002 
F-F alpha 
12.97 
(8.39) 
2.45 
(2.33) 
-1.97 (-
1.84) 
-5.87 (-
5.24) 
-14.57 (-
9.57) 
27.55 
(22.29) 
CAPM 
alpha 
14.30 
(9.25) 
3.78 
(3.34) 
-0.72 (-
0.64) 
-4.82 (-
4.23) 
-13.57 (-
9.22) 
27.88 
(24.25) 
2003-2006 
F-F alpha 
10.08 
(7.92) 
2.30(2.57) 
-0.94 (-
1.14) 
-4.80 (-
5.64) 
-15.56 (-
11.88) 
25.65 
(22.41) 
CAPM 
alpha 
12.49 
(10.10) 
4.12(4.71) 
0.41 (0.54) 
-3.07 (-
3.71) 
-14.19 (-
12.38) 
26.68 
(26.46) 
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Panel B: 6 months holding period 
PI 
P2 
P3 
P4 
P5 
Pl-
p5 
1995-1998 
F-F alpha 
5.34 (4.87) 
0.64 (0.99) 
-1.17 (-
1.79) 
-4.02 (-
6.71) 
CAPM 
alpha 
5.44 (5.29) 
0.55 (0.87) 
-1.84 (-
2.75) 
-4.56 (-
7.66) 
1995-1998 
F-F alpha 
-9.11 (-
8.48) 
14.45 
(9.87) 
CAPM 
alpha 
-10.12 (-
9.70) 
15.56 
(11.35) 
1999-2002 
F-F alpha 
8.11 
(7.03) 
1.51 
(1.77) 
-1.23 (-
1.61) 
-4.27 (-
5.09) 
CAPM 
alpha 
9.36 
(7.93) 
2.67 
(2.90) 
-0.28 (-
0.35) 
-3.11 (-
3.39) 
1999-2002 
F-F alpha 
-9.84 (-
8.77) 
17.96 
(12.96) 
CAPM 
alpha 
-8.92 (-
8.09) 
18.28 
(14.22) 
2003-2006 
F-F alpha 
6.39 (5.22) 
1.34(1.43) 
-1.31 (-
1.55) 
-3.49 (-
4.04) 
CAPM 
alpha 
8.77 (7.34) 
3.12(3.48) 
0.31 (0.37) 
-2.01 (-
2.48) 
2003-2006 
F-F alpha 
-11.79(-
8.66) 
18.18 
(15.28) 
CAPM 
alpha 
-10.38 (-
8.69) 
19.15 
(18.63) 
4.2.2 Skipping Portfolios 
In order to test the robustness of momentum strategies, we skip one month between 
portfolio formation and portfolio holding period. Continuous formation and holding 
period lead to non-synchronous trading and bid-ask bounce. In order to avoid this 
one month is skipped between portfolio formation and holding period. Other things 
remain same as discussed in chapter 3, section 3.2.2. 
The results in the table 1.6 and 1.7 show the monthly momentum returns for three 
and six months holding period respectively by skipping one month between the 
portfolio formation and holding period. The momentum return is 17.91% and also 
statistically significant. This can be compared with the return which was 24.56% 
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without skipping a month. Panel A of table 1.6 also shows CAPM and Fama-French 
sensitivities for three months holding period skipping the most recent one month. 
The loading on the market and SMB factor is high for the winners (PI), whereas the 
losers have higher loading on the HML factor. Also in case of momentum portfolio 
the loading on the SMB factor is highest highlighting the importance of size factor in 
momentum returns. The market factor also has an important role in explaining 
momentum returns. The Fama-French alpha of 17.48 is positively significant, which 
means that the momentum returns are not being explained by the Fama-French 
model in India. Panel B present the 't' statistic for the difference in the momentum 
returns of skipping and non skipping portfolio. The 't' value of 4.96 shows 
statistically significant difference between the two strategies. 
Similarly table 1.7 present the returns for six months holding period. Panel A shows 
the momentum return when we skip one month between the formation and holding 
period. As in case of 3-3 strategy the momentum returns decrease to 14.49% which is 
also statistically significant. Originally the returns in case of 6-6 strategy were 
17.10% without skipping. The CAPM and Fama-French sensitivities for six months 
holding period skipping the most recent one month is also shown in table 1.7. As in 
3-3 strategy the loading for the winner portfolio is more for both market and SMB 
factor, whereas the loading on the HML factor is more for the loser portfolio. 
Momentum portfolio has the highest loading of 0.37 on the SMB factor again 
highlighting the importance of size factor in momentum returns. Fama-French alpha 
is positively significant at 14.03 which signify that these momentum returns are not 
being explained by the Fama-French model in India. Also the returns cannot be 
explained by CAPM as the alpha coefficient is positively significant at 14.49 for the 
momentum portfolios. T-value of 2.54 signifies a significant difference in the 
momentum returns of skipping and non skipping portfolios. In short, there are 
momentum returns when skipping portfolios are formed. This is true for both 3-3 and 
6-6 strategy. Further these returns cannot be described by risk based models in India. 
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Table 1.6 
Momentum Portfolio Returns Skipping One Month (3-3) 
Table reports the monthi\- returns for momentum portfolios, which are formed based on the past 3 and 6 months 
average return and held for the next 3 and 6 months skipping one month between the portfolio formation and 
holding period. PI is the portfolio of stocks with the highest returns over the previous 3 and 6 months. P2 is the 
portfolio of stocks with the next highest returns and P5 is the portfolio with the lowest returns. The figure in 
parenthesis shows the t-value. 
PI (Past winner) 
P2 
P3 
P4 
P5 (Past loser) 
P1-P5 
Panel B: Test of 
t-ststistic 
Panel A: 3 months holding period 
Mean 
Return 
(%) 
9.52 
3.04 
0.29 
-2.61 
-8.38 
17.91 
t 
statistic 
(8.47) 
(3.87) 
(0.42) 
(-3.67) 
(-9.19) 
(15.80) 
1 CAPM 
alpiia 
9.51 
(8.43) 
3.05 
(3.87) 
0.30 
(0.44) 
-2.59 (-
3.65) 
-8.36 (-
9.15) 
17.88 
(15.74) 
Fama-
French 
alpha 
9.51 
(8.05) 
3.22 
(3.92) 
0.47 
(0.66) 
-2.38 (-
3.23) 
-7.97 (-
8.34) 
17.48 
(14.68) 
Beta 
0.05 
(0.36) 
-0.04 (-
0.43) 
-0.05 (-
0.58) 
-0.03 (-
0.38) 
-0.08 (-
0.70) 
0.14 
(0.92) 
equality' of mean momentum returns bet>^ een st 
skipping strategy 
(4.96) 
SMB 
0.09 
(0.35) 
-0.04 (-
0.21) 
-0.06 (-
0.35) 
-0.06 (-
0.38) 
-0.25 (-
1.12) 
0.35 
(1.25) 
HML 
-0.28 
(-1.32) 
-0.22 
(-1.52) 
-0.17 
(-1.38) 
-0.24 
(-1.81) 
-0.09 
(-0.54) 
-0.18 
(-0.87) 
dpping and non 
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Table 1.7 
Momentum Portfolio Returns Skipping One Month (6-6) 
Panel A: 6 months holding period 
Momentum portfolio returns skipping one month 
1 PI (Past winner) 
P2 
P3 
P4 
P5 (Past loser) 
P1-P5 
Mean 
Return 
(%) 
7.46 
2.58 
0.22 
-2.02 
-7.02 
14.49 
Statistic 
(7.58) 
(3.37) 
(0.30) 
(-2.74) 
(-7.97) 
(19.36) 
CAPM 
alpha 
7.45 
(7.55) 
2.57 
(3.35) 
0.20 
(0.28) 
-2.03 (-
2.75) 
-7.04 (-
7.98) 
14.49 
(19.29) 
Fama-
French 
alpha 
7.28 
(7.04) 
2.47 
(3.08) 
0.21 
(0.28) 
-2.02 (-
2.63) 
-6.74 (-
7.40) 
14.03 
(17.91) 
Beta 
0.06 
(0.48) 
0.04 
(0.41) 
0.06 
(0.61) 
0.06 
(0.60) 
0.06 
(0.59) 
-0.004 
(-0.04) 
SMB 
0.03 
(0.13) 
-0.01 (-
0.06) 
-0,08 (-
0.46) 
-0.10 (-
0.59) 
-0.33 (-
1.57) 
0.37 
(2.00) 
HML 
0.26 
(1.40) 
0.27 
(1.89) 
0.24 
(1.81) 
0.31 
(2.25) 
0.42 
(2.57) 
-0.16 (-
1.13) 
Panel B: Test of equality of mean momentum returns between skipping and 
non skipping strategy 
t-statistic (2.54) 
4.2.3 Holding Period Returns on Size Sorted Portfolios 
Studies have shown that small stocks yield higher returns as compared to large stocks 
(Banz, 1981). In this section, we examine whether size of the stocks as measured by 
market capitalization has any effect on momentum returns. To form size portfolios, 
double sorting is done. Firstly, the stocks are sorted according to their market 
capitalization and divided into two portfolios according to their median value. Firms 
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with market capitalization above tiie median value at the beginning of each holding 
period are classified as large stocks and put in the big portfolio (B). Similarly stocks 
with market capitalization below the median value are classified as small stocks and 
put in the small portfolio (S). The big and small portfolios are further sorted 
according to the past returns. These stocks are arranged in descending order from top 
to bottom and portfolios are formed. The top portfolio (PI) is the winner portfolio 
and the bottom portfolio (P5) is the loser portfolio. Difference between the winner 
and the loser portfolio is the momentum return. 
Large and small stocks are investigated separately because of the following reasons: 
First, it is expensive to trade smaller capitalization stocks as compared to large ones, 
so it may not be possible to execute active trading strategies with these stocks. 
Taking this into consideration large firms should have more momentum returns as 
compared to smaller ones. 
Second, differences in the returns of momentum portfolios consisting of large and 
small stocks can potentially provide insights about the extent to which investors learn 
about the profitability of these momentum strategies and exploit them. In the past 
decade, momentum strategies have become more popular among institutional 
investors, because of the dissemination of information relating to the performance of 
these strategies. So, it is expected that the trading activities of these institutions 
would eliminate the momentum effect, at least for the large stocks that they can trade 
at lew costs (Jegadeesh and Titman, 2001). 
Panel A and B of table 1.8 show the holding period returns for three months holding 
period (3-3 strategy) for big and small portfolios respectively. There is momentum 
return of approximately 25.18% in case of small stocks as compared to 22.16% in 
case of big stocks over the entire period. Panel C shows the difference in the mean 
momentum return of big and small portfolios. Test of equality of mean momentum 
return between big and small stocks for the full sample period of 1995 to 2006 
produce a t-statistic of 2.62 which is statistically significant. It implies that on the 
whole, return of small momentum portfolio was higher than big momentum 
poilfolio. As far as sub period momentum returns are concerned, smaller portfolio 
did not outperform large stocks during 1995-1998 and 1999-2002, as the 't' statistic 
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for the difference in mean is insignificant. In the recent sub period of 2003-2006, 
smaller portfoHo yielded significant higher return as compared to large portfolio. 
Panel D of table 1.8 present the F-value for the difference in mean momentum return 
across different sub periods in both big and small stocks. In 3-3 strategy the big 
portiblio produces F-value of 8.64 with 0.0003 probability and the small portfolio 
produces F-value of 3.59 with 0.03 probability. The differences in both the portfolios 
are statistically significant. 
Table 1.9 display the returns for six months holding period (6-6 strategy). Small 
portfolio provides momentum return of approximately 17.83% as compared to 
15.51% in case of large stocks. Test of equality of mean momentum return between 
big and small stocks for the full sample period of 1995 to 2006 produces a t-statistic 
of 2.12, implying that there is a significant difference in the returns of big and small 
portfolios. In sub periods 1995-1998 and 1999-2002 the t-values are insignificant, 
which again signify that momentum portfolios of small stocks do not out perform 
momentum portfolio of large stocks in these sub periods. In the recent sub period 
2003-2006, the 't' statistic of 2.81 imply that smaller portfolio do outperform large 
ponfolio. This is similar to 3-3 strategy. Panel D of table 1.9 present the F-value for 
the difference in mean momentum return across different sub periods in both big and 
small stocks. It rejects the null hypothesis that momentum returns are identical across 
sub periods. Tables 1.8 and 1.9 also present the standard deviation of big and small 
portfolios. Higher returns should be justified by higher risk. In both the strategies i:e: 
3-3 and 6-6 the smaller portfolio has higher standard deviation which justify the 
higher returns provided by small portfolio. 
The results displayed in tables 1.8 and 1.9 indicate that there is momentum effect in 
large as well as small stocks. But the momentum returns are higher in small stocks as 
compared to large ones, in both 3-3 and 6-6 strategy. The sub period results indicate 
that in case of small stocks, momentum returns are higher in the recent time period of 
2003 to 2006. In case of large stocks sub period 1999 to 2002 yielded the highest 
return in both 3-3 and 6-6 strategy. 
81 
Table 1.8 
Size Portfolio Returns (3-3) 
Table reports the monthly returns for size portfolios. Stocks are divided into big and small groups 
according to the median value of their market capitalization. Portfolios are formed in both the groups 
according to their past three and six months returns. PI is the portfolio of stocks with the highest 
returns over the previous 3 and 6 months. P2 is the portfolio of stocks with the next highest returns 
and P5 is the portfolio with the lowest returns. The figures in parentheses shows the t-value. 
Panel A: 3-3 Strategy (Big Portfolio) 
Portfolios 
PI (past 
winner) 
1995-
2006 
(mean 
return %) 
Average 
market 
capitalization 
(in crores) 
9.56 
(11.02) 
Standard 
Deviation 
1995-1998 
(mean 
return %) 
7856.84 10.40 6.16(4.23) 
1999-
2002 
(mean 
return 
%) 
(7.04) 
2003-
2006 
(mean 
return 
%) 
11.41 
(8.29) 
P2 2.72 
(4.01) 
1947.15 8.13 0.39(0.34) 2.56 
(2.13) 
5.20 
(4.74) 
P3 -0.75 (-
1.14) 
1050.82 7.90 -2.74 (-
2.55) 
•1.59 (-
1.35) 
2.08 
(1.94) 
P4 -4.15 (-
5.93) 
666.98 8.39 -5.98 (-
5.27) 
-5.65 (-
4.63) 
-0.80 (-
0.69) 
P5 (past 
loser) 
-13.13( 
-13.77) 
455.08 .43 -13.54 (-
8.54) 
-14.86 (-
8.33) 
-10.97 (-
7.04) 
P1-P5 22.16 
(30.78) 
4155.96 8.63 19.70 
(15.49) 
25.97 
(22.51) 
22.39 
(22.55) 
Panel B: Small Portfolio 
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PI (past 
winner) 
P2 
P3 
P4 
P5 (past 
loser) 
P1-P5 
t-sl,atistic 
Panel D; 
1995-
2006 
(mean 
return %) 
13.53 
(12.16) 
4.16(4.76) 
0.06(0.07) 
-3.54 (-
4.65) 
-12.32 (-
12.75) 
25.18 
(27.96) 
Average 
market 
capital izatio 
n (in crores) 
328.67 
231.97 
162.87 
106.66 
51.59 
190.13 
Standard 
deviation 
13.34 
10.47 
9.48 
9.13 
11.59 
10.80 
1995-
1998 
(mean 
return %) 
8.02 
(5.36) 
0.15 
(0.12) 
-3.53 (-
3.20) 
-6.99 (-
6.66) 
-14.96 (-
9.69) 
22.99 
(12.94) 
1999-
2002 
(mean 
return %) 
13.84 
(6.65) 
3,64 
(2.37) 
-0.51 (-
0.36) 
-3.98 (-
2.95) 
-12.01 (-
7.36) 
25.85 
(17.07) 
2003-
2006 
(mean 
return 
%) 
18.72 
(9.99) 
8.69 
(5.64) 
4.13 
(3.00) 
0.356(0.2 
6) 
-9.98 (-
5.57) 
28.701 
(23.09) 
Panel C: Test for equality (big-small=0) 
1995-2006 
(2.62) 
1995-1998 
(-1.50) 
1999-2002 
(0.04) 
2003-2006 
(-3.83) 
Test for equality of mean momentum returns across different sub 
periods (F-test) 
Big For tfolio 
8.64 ( P-0.0003) 
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Small Portfolio 3.59(P=0.0301) 
Table 1.9 
Size Portfolio Returns (6-6) 
Portfolio 
s 
PI (past 
winner) 
P2 
P3 
P4 
P5 (past 
loser) 
P1-P5 
1995-
2006 
(mean 
return %) 
6.50 
(7.76) 
1.69 
(2.51) 
-0.74 (-
1.06) 
-3.17 (-
4.33) 
-9.68 (-
10.33) 
15.51 
(23.02) 
Panel A: 6-6 Strategy (Big Portfolio) 
Average 
market 
capitalizati 
on (in 
crores) 
7688.72 
1892.88 
1013.76 
645.37 
441.14 
4064.93 
Pani 
Standard 
Deviation 
10.04 
8.09 
8.32 
8.77 
11.23 
8.08 
1995-1998 
(mean 
return %) 
3.91 (3.06) 
-0.44 (-
0.41) 
-2.76 (-
2.25) 
-5.31 (-
4.26) 
-10.91 (-
7.08) 
14.82 
(12.54) 
;I B: Small Portfolio 
1999-
2002 
(mean 
return %) 
6.96 
(4.32) 
1.21 
(1.02) 
-1.51 (-
1.26) 
-4.11 (-
3.03) 
-10.48 (-
5.67) 
17.44 
(12.88) 
2003-2006 
(mean return 
%) 
8.63(6.21) 
4.31 (3.72) 
2.07(1.90) 
-0.08 (-0.07) 
-7.63 (-5.30) 
16.27 (17.86) 
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PI (past 
winner) 
P2 
P3 
P4 
P5 (past 
loser) 
P1-P5 
t-st 
Panel D: 1 
1 1995- j Average 
2006 
(Mean 
return %) 
9.53 
(8.94) 
3.24 
(3.81) 
0.21 
(0.26) 
-2.53 (-
3.22) 
-8.97 (-
8.94) 
17.83 
(20.74) 
market 
capitalizati 
on (in 
crores) 
315.99 
223.19 
154.16 
99.51 
46.89 
181.44 
Standard 
deviation 
12.78 
10.19 
9.78 
9.43 
12.02 
10.31 
Panel C: Test for equalit 
atistic 
1995-2006 
(2.12) 
"est for equality of mean momentum 
(F-test) 
Big Portfolio 
Small Portfolio 
1995-1998 1 1999-
(mean 
return %) 
4.62 
0(3.11) 
-0.82 (-
0.73) 
-3.46 (-
3.02) 
-6.12 (-
5.44) 
-11.97(-
7.64) 
16.60 
2002 
(mean 
return %) 
10.21 
(5.25) 
3.22 
(2.06) 
0.02 
(0.01) 
-2.80 (-
2.00) 
-8.06 (-
4.85) 
18.28 
(9.71) (12.68) 
2003-2006 
(mean return 
%) 
13.73(7.37) 
7.32 (4.95) 
4.08 (2.79) 
1.33(0.98) 
-6.85 (-3.58) 
20.59 (16.62) 
y (big-small=0) 
1995-1998 
(-0,85) 
1999-
2002 
(-0.42) 
2003-2006 
(-2.81) 
returns across different sub periods 
1.612 (P = 0.203) 
2.293 (P = 0.104) 
85 
4.2.4 Size Portfolios and Fama-French Sensitivities 
Table 1.10 and 1.11 summarizes the sensitivities of size sorted portfolios on Fama-
French factors and also reports the alphas of big and small momentum portfolios. 
Panel A and B of table 1.10 show that the winners (PI) have higher loading on SMB 
and HML factor in both big and small stocks in case of 3-3 strategy. The big loser 
portfolio (P5) loading on the market factor is 1.16 and 1.09 for the winner portfolio. 
The small portfolio has a loading of 0.46 on the SMB factor as compared to the big 
portfolios loading of 0.04 on SMB factor. Also the small portfolio has a higher 
loading on the market factor which is 0.01. The loading on the HML factor is more 
in case of big portfolio. The table also report the alphas of big and small momentum 
portfolios. The Fama-French alpha is more in case of small portfolios. It is 
significantly positive at 24.55 with a t-statistic of 26.28. The Fama-French alpha of 
22.07 is significantly positive in case of big portfolio also. CAPM alphas are also 
significantly positive in both the cases. The alphas are more in case of small 
portfolios as compared to big portfolios. But in both the portfolios they are 
statistically significant, showing that the momentum returns are not being explained 
by CAPM also. 
Panels A and B of table 1.11 report the coefficients for six months holding period. 
The winners (PI) have higher loading on SMB factor whereas the loading on the 
HML factor is more for losers. In both the portfolios the loading on the market factor 
is more for winners (PI). As in 3-3 strategy, small portfolio has a higher loading of 
0.46 on the SMB factor as compared to 0.18 for the big portfolio. Also the small 
portfolio has a higher loading on the market factor which is 0.09 and for the big 
portfolio the loading on the market factor is -0.06. As in 3-3 strategy the loading on 
the HML factor is more in case of big portfolio. The table also report the alphas of 
the big and small momentum portfolios. The Fama-French alpha is more in case of 
small portfolios. It is significantly positive at 17.27 with a t-statistic of 19.35. CAPM 
alphas are more in case of small portfolios as compared to big portfolios. But in both 
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the portfolios they are statistically significant, showing that the momentum returns 
are not being explained by CAPM also. 
Thus in both the strategies the small portfolios are more risky than the big ones, 
because they have more loading on two factors i:e: size and market. The loading on 
the HML factor is more in case of big portfolios. The alpha coefficients are 
significantly positive, which suggest that the size sorted momentum returns are not 
being explained by the Fama-French model or CAPM in India. 
Table 1.10 
Size Portfolios and Fama-French Sensitivities (3-3) 
In this the stocks are divided into big and small portfolios according to the median value of the market 
capitalization of firms. Average Returns are calculated for three and six months and the stocks are 
held for the next three and six months. PI is the portfolio of stocks with the highest return and P5 is 
the portfolio of stocks with lowest return. P1-P5 is the momentum return. Fama-French factor 
sensitivities are the slope coefficients in the Fama-French three factor model time-series regressions. 
"Market" is the market factor (value weighted index minus the risk free rate), "SMB" is the size factor 
(small stocks minus big stocks) and "HML" is the book-to-market factor (high minus low book-to-
market stocks). The sample period is January 1995 to December 2006. The figures in parentheses 
show the t-value. 
Portfolios 
P1 (Past winners) 
P2 
P3 
P4 
3 months holding period 
Panel A: Big Portfolio 
Market 
1.09 
(14.66) 
0.91 
(18.84) 
0.90 
(19.83) 
0.95 
(19.56) 
SMB 
0.19(1.46) 
0.19 (2.26) 
0.16(2.05) 
0.21(2.49) 
HML 
0.11(1.02) 
0.16(2.48) 
0.16(2.61) 
0.15(2.31) 
Fama-French 
alpha 
9.02 (15.88) 
2.18(5.91) 
-1.24 (-3.59) 
-4.71 (-12.67) 
CAPM 
alpha 
9.33 
(16.97) 
2.53(6.73) 
-0.93 (-
2.66) 
-4.34 (-
11.47) 
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P5 (Past losers) 
P1-P5 
1.16 
(13.39) 
-0.05 (-
0.50) 
0.15(0.95) 
0.04(0.22) 
0.01 (0.14) 
0.07 (0.56) 
-13.57 (-
20.45) 
22.07 (29.09) 
-13.36 (-
21.11) 
22.16 
(30.70) 
Panel B: Small Portfolio 
Portfolios 
PI (Past winners) 
P2 
P3 
P4 
P5 (Past losers) 
P1-P5 
Market 
0.49(3.53) 
0.41(3.68) 
0.36(3.60) 
0.37 (3.84) 
0.35(2.79) 
0.01(0.16) 
SMB 
0.35(1.38) 
0.17 (0.86) 
0.21(1.16) 
0.08 (0.47) 
-0.10 (-
0.44) 
0.46 (2.09) 
HML 
0.53 (2.75) 
0.39 (2.56) 
0.36(2.59) 
0.37(2.81) 
0.52(2.99) 
-0.002 (-
0.01) 
Fama-French 
alpha 
12.70(11.91) 
3.65 (4.32) 
-0.51 (-0.66) 
-3.91 (-5.32) 
-12.50 (-
13.08) 
24.55 (26.28) 
CAPM 
alpha 
13.42 
(12.55) 
4.07(4.87) 
-0.04 (-
0.06) 
-3.62 (-
4.99) 
-12.39 (-
13.19) 
25.17 
(27.85) 
Table 1.11 
Size Portfolios and Fama-French Sensitivities (6-6) 
6 months holding period 
Panel A: Big Portfolio 
Portfolios 
P1 (Past winners) 
Market 
1.08 
(15.35) 
SMB 
0.24 
(1.92) 
HML 
-0.01 
(-0.15) 
Fama-French 
alpha 
5.95(11.09) 
CAPM 
alpha 
6.28(12.13) 
P2 
P3 
P4 
P5 (Past losers) 
P1-P5 
0.91 
(18.26) 
0.94 
(19.38) 
0.97 
(18.21) 
1.15 
(13.67) 
-0.06 (-
0.65) 
0.22 
(2.48) 
0.18 
(2.07) 
0.12 
(1.30) 
0.07 
(0.46) 
0.18 
(1.08) 
Panel B; Sma 
Portfolios 
P1 (Past winners) 
P2 
F3 
P4 
P5 (Past losers) 
P1-P5 
Market 
1.12 
(11.53) 
0.96 
(13.86) 
0.93 
(14.62) 
0.91 
(14.28) 
1.03 
(10.52) 
0.09 (0.79) 
SMB 
1.19 
(6.79) 
0.86 
(6.89) 
0.81 
(7.03) 
0.63 
(5.49) 
0.74 
(4.17) 
0.46 
(2.17) 
0.14(2.13) 
0.15(2.24) 
0.24(3.36) 
0.14(1.21) 
-0.14 (-
1.14) 
1.14(3.02) 
-1.25 (-3.35) 
-3.65 (-9.01) 
-10.07 (-
15.75) 
15.35(21.73) 
1.51(3.95) 
-0.93 (-
2.48) 
-3.37 (-
8.15) 
-9.91 (-
16.17) 
15.52 
(23.01) 
1 Portfolio 
HML 
-0.005 (-
0.03) 
0.13(1.36) 
0.21(2.37) 
0.24(2.78) 
0.18(1.37) 
-0.18 (-
1.12) 
Fama-French 
alpha 
7.69(10.38) 
1.81 (3.40) 
-1.17 (-2.40) 
-3.68 (-7.59) 
-10.26 (-
13.71) 
17.27(19.35) 
CAPM 
alpha 
9.30(11.13) 
3.04 (4.90) 
0.026 (0.04) 
-2.71 (-
4.87) 
-9.17 (-
11.69) 
17.81 
(20.67) 
4.2.5 Seasonality 
Jegadeesh and Titman (1993, 2001) find a striking seasonality in momentum profits. 
They document that the winners outperform losers in all months except January, but 
89 
the losers significantly outperform the winners in January. According to them, this 
seasonality could potentially be a statistical fluke i:e: January is one of the twelve 
caiendair months and it is possible that in any one calendar month momentum profits 
are negative. 
Tables 1.12 and 1.13 present the returns for different months and their t-statistic. 
The results reveal that momentum returns are positive in all the months, as well as 
significant. It means that winners outperform losers in all the months. The 
momentum return is highest in the month of July for both the strategies (3-3 and 6-
6). However the F-statistic as shown in panel B of table 1.2 for 3-3 strategy and in 
panel B of table 1.3 for 6-6 strategy validates the null hypothesis that returns are 
identical across all calendar months. This contradicts the finding of Jegadeesh (1993, 
2001). 
Table 1.12 
Seasonality and Momentum Returns (3-3) 
3 months holding period (%) 
Panel A: Momentum portfolio returns for different months 
January 
February 
March 
April 
May 
June 
July 
August 
September 
Mean Return 
26.49 
20.64 
27.06 
22.99 
23.62 
28.88 
30.52 
22.01 
22.60 
t statistic 
(11.77) 
(7.75) 
(12.48) 
(16.46) 
(11.83) 
(9.09) 
(10.27) 
(7.05) 
(11.11) 
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October 
November 
December 
Mean Return 
24.09 
21.89 
23.91 
/ statistic 
(11.30) 
(14.99) 
(8.54) 
Panel B: Test for equality of momentum return across different months (F-test) 
F-value 1.57 (P = 0.11) 
Table 1.13 
Seasonality and Momentum Returns (6-6) 
6 months holding period (%) 
.Panel A: Momentum portfolio returns for different months 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
Mean return 
18.96 
14.93 
18.47 
15.28 
15.39 
19.68 
23.70 
16.48 
15.36 
16.79 
/ Statistic 
(11.25) 
(6.48) 
(6.59) 
(6.36) 
(7.17) 
(6.57) 
(7.47) 
(5.86) 
(7.25) 
(8.27) 
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November 
December 
Mean return 
14.15 
16.21 
/ statistic 
(7.82) 
(7.69) 
Panel B: Test for equality of momentum return across different months (F-
test) 
F-value 1.24 (P = 0.26) 
4.2.6 Market States and Momentum Returns 
The state of the market which is measured using lagged market returns contains 
information about the profitability of momentum strategies. Various studies suggest 
that momentum profits depend on the state of the market (Cooper et al. 2004). In the 
theories of Daniel et al. (1998) and Hong and Stein (1999) the state of the market is 
critically important to the profitability of momentum strategies. We calculate the 
lagged market returns for three, six, nine and twelve months. "UP" is defined as the 
sta1:e in which the three, six, nine and twelve months lagged market return is non-
negative. Whereas "DOWN" is defined as the state in which the three, six, nine and 
twelve months lagged market return is negative. 
Corresponding momentum returns are calculated for three and six months holding 
periods. Also the "UP" and "DOWN" market momentum profits are explained with 
the help of Fama and French three factor model and capital asset pricing model. 
Table 1.14 shows that the momentum returns to the three months holding period 
strategy is greater following "UP" market as compared with the returns following 
"DOWN" market. The highest returns are with the 12 months lagged market return. 
Momentum return in case of 12 months lagged market return is 26.5% per month as 
compared with 22.8% following "DOWN" market. Panel B of table 1.14 provide t-
statistic for testing the equality of mean profits across UP and DOWN states for all 
four lagged market returns. In 12 months lagged return the t-statistic is 2.57, in six 
months lagged return it is 2.83 and 2.62 in 9 months lagged return. T-statistic 
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between the two states is statistically significant except in case of 3 months lagged 
return. It means that there is significant difference in the momentum returns across 
UP and DOWN states. Panel A of table 1.15 present the momentum returns for six 
months holding period across UP and DOWN states. The results show that the 
returns are higher in "UP" state as compared to "DOWN" state. The highest monthly 
momentum return was 19.4% following "UP" market as compared to 15.0% 
following the "DOWN" market. Panel B of table 1.15 provide t-statistic for testing 
the equality of mean profits across UP and DOWN states for all four lagged market 
returns. The difference in UP and DOWN states is significant for all lagged returns 
which reject the null hypothesis. Tables 1.14 and 1.15 also present F-F alpha and 
CAPM alpha. All the coefficients are positively significant signifying that the 
returns in either state (UP and DOWN) are not being explained by risk based models 
in India. The results for the sample period 1995 to 2006 are in conformity with the 
results of Cooper et al. (2004). 
The theories of Daniel et al. (1998) and Hong and Stein (1999) can be invoked to 
account for the difference in momentum profits across different market states. DHS 
assume that investors are overconfident about their private information and over 
react to it (self-attribution bias). So, any increase in the market gains will be 
attributed to investor skills and result in greater aggregate over confidence. This 
aggregate over confidence will be higher following market increases and lead to 
overreaction following UP market, which will eventually generate greater 
momentum. On the other hand, Hong and Stein (1999) model employs two types of 
investor 'news watchers' and 'momentum traders'. News watchers draw upon 
exclusively on their private information whereas momentum traders rely on the 
information in the past price changes. In addition it is assumed that private 
information diffuses gradually through market place, which leads to an initial under 
reaction to news. This under reaction and positive serial correlation in returns attracts 
the attention of the momentum traders (who constantly gauge the changing prices) 
whose trading activity results in an eventual over reaction to news. Prices revert to 
their fundamental values in the long run. Campbell and Cochrane (1999) also predict 
that momentum profits will be greater following market gains. 
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Table 1.14 
Momentum profits and market states (3-3) 
At the beginning of each month 't' ail stocks are allocated into deciles based on their previous three 
and six months and held for the next three and six months. Lagged market returns are calculated for 
12, 9, 6 and 3 months. UP is defined as the state in which the lagged market returns is non negative. 
DO'^ VN is defined as the state in which the lagged market return is negative. The figure in parentheses 
shows the t-value. 
Panel A: 3 months holding period 
Average monthly profits following UP market 
Lagged market return 
12 months 
9 months 
6 months 
3 months 
Mean Return 
(%) 
26.5 (24.39) 
26.3 (24.00) 
26.5 (24.54) 
25.8 (25.04) 
Fama-French 
alpha 
26.45 (21.89) 
26.11(21.25) 
26.57(22.12) 
25.52 (23.23) 
CAPM 
alpha 
26.51 
(23.98) 
26.59 
(23.99) 
26.51 
(24.25) 
25.78 
(24.58) 
Observations 
66 
62 
70 
70 
Average monthly profits following DOWM market 
Lagged market return 
12 months 
9 months 
6 months 
3 months 
Mean Return 
(%) 
22.8(25.31) 
22.9(25.71) 
22.6(25.59) 
23.3 (24.02) 
Fama-French 
alpha 
22.52 (24.50) 
22.83 (25.00) 
22.18(25.05) 
22.71(22.29) 
CAPM 
alpha 
22.90 
(25.14) 
22.95 
(25.60) 
22.62 
(25.40) 
23.37 
(23.82) 
Observations 
78 
82 
74 
74 
94 
t-statistic 
Panel B: Test For Equality (UP-DOWN=0) 
12 months 
(2.57) 
9 months 
(2.62) 
6 months 
(2.83) 
3 months 
(1.73) 
Table 1.15 
Momentum Profits and Market States (6-6) 
Panel A: 6 months holding period 
Average monthly profits following UP market 
Lagged market return 
12 months 
9 months 
6 months 
3 months 
Mean Return 
(%) 
19.4 (20.31) 
19.0(17.57) 
18.6 (17.08) 
18.8(17.61) 
Fama-French 
alpha 
19.45 (18.24) 
18.30(15.82) 
18.46(15.57) 
18.51(16.34) 
CAPM 
alpha 
19.45 
(19.96) 
18.90 
(17.81) 
18.51 
(16.91) 
18.86 
(17.28) 
Average monthly profits following DOWM market 
Lagj^ ed market return 
12 months 
9 months 
Mean Return 
(%) 
15.0(15.76) 
15.6(17.52) 
Fama-French 
alpha 
14.48 (14.92) 
15.53(17.11) 
CAPM 
alpha 
15.05 
(15.64) 
15.63 
(17.73) 
Observations 
66 
62 
70 
70 
Observations 
78 
82 
95 
Lagged market return 
6 mcmths 
3 months 
Mean Return 
(%) 
15.6 (18.03) 
15.4(17.59) 
Fama-French 
alpha 
15.19(17.34) 
14.80(16.07) 
CAPM 
alpha 
15.59 
(18.09) 
15.37 
(17.41) 
Observations 
74 
74 
Panel B: Test For Equality (UP-DOWN=0) 
t-stalistic 
12 months 
(3.25) 
9 months 
(2.42) 
6 months 
(2.14) 
3 months 
(2.51) 
The Market's State as a Continuous Variable 
In this section, the relation between momentum profits and lagged market returns as 
a continuous variable and not as UP and DOWN market states is examined. This will 
show whether momentum profits increase with the lagged market returns. To 
determine this, we regress momentum returns on lagged market returns and on the 
square of lagged returns. Momentum profits are calculated for three and six months 
holding period. The results in table 1.16 show that in three months holding period, 
returns are positively related to all i:e: 12, 9, 6 and 3 months lagged market return 
confirming our finding that momentum is high (low) when lagged market return is 
high (low). The coefficients are all statistically significant. In 3-3 strategy, the profits 
are negatively related to the square of lagged market returns, indicating that profits 
do not increase linearly with lagged market returns. However, in case of 9 months 
the coefficient of the square of lagged market returns is positively related to profits. 
All the coefficients are insignificant. 
In 6-6 strategy also the returns are positively related with lagged market returns and 
negatively related with the square of lagged market returns. However, coefficients of 
lagged market return across different lags are significant, whereas coefficients of 
square of lagged market returns are not significant. The results show that momentum 
profits increase positively with lagged market returns. 
96 
Table 1.16 
Market State as Continuous Variable 
At the beginning of each month t ail stoctcs are aiiocated into deciles based on their previous three and six months 
and held for the next three and six months. Momentum profits are then regressed on lagged market returns (lag 
market) and the square of lagged market returns (lag market^). Table provides the monthly regression coefficients 
and their t-statistic (figures in bracket). 
12 months 
9 months 
6 months 
3 months 
] 2 months 
9 months 
6 months 
3 months 
3 months holding period 
Intercept 
0.25 (24.32) 
0.24(26.36) 
0.25(27.92) 
0.25(24.81) 
Lag market 
0.94(2.97) 
0.84 (3.01) 
0.83 (3.88) 
0.39 (2.49) 
Lag market 
-2.08 (-0.15) 
2.23(0.25) 
-3.92 (-0.706) 
-0.62 (-0.18) 
6 months holding period 
Intercept 
0.18(17.73) 
0.17(18.75) 
0.18 (19.90) 
0.17(17.91) 
Lag market 
0.95 (3.06) 
0.78(2.83) 
0.73 (3.41) 
0.45 (2.95) 
Lag market'^  
-11.49 (-0.848) 
-1.73 (-0.19) 
-5.81 (-1.05) 
-1.53 (-0.45) 
Adjusted R^  
0.05 
0.06 
0.08 
0.03 
Adjusted R'^  
0.05 
0.04 
0.07 
0.05 
4.2.,7 Momentum Returns based on Alternative Definition of 
IVIarket States 
Marlcet states are also classified in alternate way i:e: Rm-Rf. Where market returns are 
more than zero it is classified as UP market and where it is below zero it is classified 
as DOWN market. Concurrent momentum returns are calculated for three and six 
months holding period. As in the case of lagged market the momentum returns in this 
case also are higher in UP market and lower in DOWN market (table 1.17). The 3-3 
strategy provides a return of 25.38% in UP market, which reduces to 23.56% in the 
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DOWN market. Similarly in 6-6 strategy the mean monthly momentum return during 
UP state is 17.52% whereas it is 16.58% during DOWN market state. But the t-
statistic (panel C) reveals that the difference in mean returns between UP and 
DOWN market is not statistically significant. F-F three factor model and CAPM 
again provide positively significant intercepts which signifies that the momentum 
returns in either state are not being explained by risk based models in India. The 
finding using alternate definition of market states are not in consonance with the 
results of Cooper et al (2004). 
In Table 1.18, we explore the relationship between momentum profits and market 
returns as a continuous variable and not as UP and DOWN market states. This will 
show, whether momentum profits increase or decrease with market returns. For this 
we regress momentum returns on market returns and on the square of market retums. 
In 3-3 strategy the momentum retums are positively related to market retums and 
negatively related to the square of market returns. This shows that the momentum 
profits do not increase linearly with market returns. However all these coefficients 
are insignificant. In 6-6 strategy the momentum returns are negatively related to 
market and the square of market returns. The t-statistics of these coefficients are also 
insignificant. It seems that concurrent market states have no explanatory power in 
describing momentum retums. The finding using this definition of market states is 
inconsistent with the results of Cooper et al. (2004). 
Table 1.17 
Momentum Returns and Market States (Rn,-Rf) 
Panel A: 3 months holding period 
UP market 
DOWN market 
Mean return 
(%) 
25.38 (26.28) 
23.56(22.41) 
Fama-French 
alpha 
24.76(13.53) 
22.66(11.65) 
CAPM alpha 
26.34 (14.54) 
22.37(11.86) 
Observations 
79 
65 
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Panel B: 6 months holding period 
UP market 
DOWN market 
Mean return 
(%) 
17.52(19.16) 
16.58 (15.20) 
Fama-French 
alpha 
18.08 (10.60) 
16.43 (8.05) 
CAPM alpha 
19.45 (11.45) 
16.47 (8.37) 
Observations 
79 
65 
Panel C: Test For Equality (UP-DOWN=0) 
t-statistic 
3-3 strategy 
(1.27) 
6-6 strategy 
(0.65) 
Table 1.18 
Market State as Continuous Variable 
3-3 strategy 
6-6 strategy 
Intercept 
0.245 (25.74) 
0.177 (18.94) 
Market 
return 
0.049 (0.49) 
-0.015 (-0.15) 
Market return 
2 
-0.088 (-0.07) 
-1.226 (-1.07) 
Adjusted R^  
-0.012 
-0.005 
4.3 Post holding Period Returns 
In this section, we examine the returns of the momentum portfolios in the periods 
following the initial formation date. The theoretical models do not offer any guidance 
regarding the length of the post holding period over which return reversals due to 
price corrections are expected to occur. Jegadeesh and Titman (1993) examine 
momentum portfolio returns up to three years after portfolio formation with the idea 
that even if markets are not fully efficient, effect of any information will likely be 
impounded in prices within this time frame. Studies of initial public offerings and 
seasoned equity offerings, find evidence of underperformance even five years after 
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the events (Loughran and Ritter, 1995). We extend the post holding period to five 
years and examine the returns up till 60 months after the initial formation date. The 
average momentum profits are calculated for sixty months after the initial formation 
date. 
The graph in figure 1 displays the post holding period returns for 3-3 strategy. Over 
the 1995 to 2006 sample period the results reveal a continuous decline in returns. The 
post holding period returns in five years after the formation date is given in table 
1.18. The initial holding period of three months gives an average momentum return 
of 25%. After the first three months there is a steady fall in post holding returns. The 
first twelve months give a return of 10.6% which reduces to 6.54%) in the 24' month 
and thereon the returns keep on declining. The returns fall to 5.54% in the 60 
month. The t-values for different time periods show that the postholding period 
returns are all statistically significant. The null hypothesis that the post holding 
period returns are identical in all the 5 years is rejected with a F-statistic of 3.21 (p 
value 0.01). In the post holding period the returns do reverse, but at no time period 
they are negative. 
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Post holding period returns (3-3) 
r-T~i™r~rT-T-1 I i-j—m~T-i 
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1 to 60 months 
Figure 1 
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Post holding period returns (6-6) 
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1 to 60 months 
Figure 2 
The graph in figure 2 summarizes the average post holding period momentum returns 
for 6-6 strategy, for the period 1995 to 2006. In this also a decline in returns is 
observed after the holding period, but momentum return continues. The initial 
holding period of six months give an average return of 17.8%. After the first six 
months there is a steep fall in returns. The first twelve months give an average return 
of 11.93% with a t-statistic of 6.27, which reduces to 6.5% fill the 24* month and 
thereon it keeps on declining. The return in the 49* to 60* month falls to 5.63% with 
a t-statisfic of 8.13. F-statistic of 7.58 (p value O.OOOI) rejects the null hypothesis that 
the post holding period returns are idenfical in all the five years. 
Due to data constraints, all the replications of 3-3 and 6-6 strategy cannot be tracked 
upto 60 months. In case of three months holding period, 60 months are tracked for 
the portfolios formed uptill October 2001, and in 6-6 strategy 60 months are 
available uptill July 2001. The results in this case are similar to the ones reported 
without full tracking of post holding returns. Momentum return continues in this case 
also in the post holding period and never turns negative. There is no stadstical 
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difference between the postholding period returns of these two sets of traclcing (see 
appendix D for details). 
The results in both the strategies tend to support the behavioral models. There is an 
initial increase in momentum returns and thereafter return reversals. The retums in 
the initial holding period are more than the returns in the post holding period. The 
theories of Barberis et al. (1998) and Daniel et al. (1998) can be extended to explain 
the initial momentum and return reversals. Conservatism bias and representative 
heuristic by investors leads to over confidence in processing news, which eventually 
leads to overreaction. Overreaction by investors causes initial momentum. Thereafter 
when there is price correction, stock prices revert to their fundamental values and 
there is reversal in momentum retums. 
Table 1.19 
Post Holding Period Returns 
Table below reports the average monthly returns (%) for 60 months after the initial formation period. The figure 
in parentheses shows the t-value. 
Month 1 to 12 
27.36 
21.44 
26.07 
6.22 
6.82 
5.05 
5.21 
6.71 
4.95 
5.41 
6.83 
5.84 
10.65(4.22) 
Month 13 to 
24 
5.80 
7.08 
5.58 
6.36 
7.13 
6.05 
6.43 
7.35 
6.21 
6.48 
7.27 
6.75 
6.54(38.79) 
( 
3-3 Strategy (%) 
Month 25 to 
36 
6.21 
7.19 
7.05 
6.45 
6.79 
6.49 
6.13 
6.42 
5.94 
6.04 
6.65 
5.55 
6.40(47.05) 
5-6 Strategy (%) 
Month 37 to 
48 
6.18 
6.85 
4.93 
7.01 
6.17 
4.58 
7.23 
6.12 
4.27 
7.74 
5.51 
4.56 
5.93(17.74) 
Month 49 to 
60 
7.60 
5.21 
4.89 
7.26 
4.58 
5.12 
6.93 
4.05 
5.38 
6.89 
3.09 
5.50 
5.54(13.94) 
Month 1 to 12 
24.86 
Month 13 to 
24_ 
4.92 
Month 25 to 
36 
7.37 
Month 37 to 
48_ 
7.62 
Month 49 to 
60^  
10.19 
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16.01 
16.58 
16.38 
15.02 
17.83 
5.12 
6.32 
5.11 
7.03 
7.08 
5.88 
11.93(6.27) 
7.12 
5.84 
6.57 
7.29 
6.54 
6.45 
7.61 
6.31 
6.05 
7.46 
5.90 
6.50(28.89) 
7.56 
7.09 
5.73 
6.57 
6.57 
6.75 
7.54 
7.36 
5.57 
5.66 
5.38 
6.59(27.79) 
7.38 
6.76 
4.98 
5.86 
2.93 
8.89 
7.29 
5.82 
5.82 
5.24 
2.52 
5.92(11.00) 
6.04 
7.12 
4.85 
4.45 
2.29 
8.95 
4.82 
7.33 
5.11 
3.64 
2.77 
5.63(8.13) 
4.3.1 Post holding Period Returns in Size Sorted Portfolios 
Figure 3 and 4 summarizes the post holding period returns for the size sorted 
portfolios in case of 3-3 strategy. In this also momentum returns are traced up to 60 
months after the initial formation date, in both the big and small portfolios. The 
holding period momentum returns of these portfolios were reported earlier in table 
1.8 and 1.9. 
The post holding period returns for the big and small portfolio in case of 3-3 strategy 
are shown in figure 4 and 5 respectively. In case of big portfolio the initial 12 months 
yield a return of 9.58% with a positively significant t-statistic of 4.17. From the 13"' 
month there is a continuous decline in returns to 4.63% in the 60"^  month. The t-
values in all time periods are statistically significant. In case of small portfolio also 
the first twelve months provide statistically significant return of 10.49%, which falls 
steadily to 6.32% in the 24"^  month Overall the returns reveal the same pattern in 
both the big and small portfolios, but the small portfolios have a more steep fall in 
returns in the post holding period. Also the F-statistic shows that there is substantial 
difference in returns of five years after the formation period. The big portfolio 
produces F-statistic of 3.84 (p value 0.008), whereas the small portfolio has F-
statisticof3.11 (p value 0.02). 
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Big portfolio (3-3) 
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1 to 60 months 
Figure 3 
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1 to 60 months 
Figure 4 
Figures 5 and 6 summarize the post liolding period returns for big and small 
portfolios respectively for 6-6 strategy. In this also the initial holding period of six 
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months provide a return of 17%, after which the returns fall steadily. The first twelve 
months have a return of 10.64% which fall to 5.76% till the 24"" month and thereon 
the returns keep on declining. The t-values are all statistically significant. In case of 
small portfolio also there is a continuous decline in returns. The initial 12 months 
yield a return of 11.95% which decline to 6.52% in the 24"' month and falls to 6.02% 
in the fifth year. F-statistic of 6.39 (p value 0.0003) in case of big portfoho and 5.89 
(p value 0.0005) again reveal that the mean returns are different in all the five years 
in the post holding period. 
In both the strategies the post holding period returns are more in case of small 
portfolios. Initially, the returns are more but they decline in the post holding period. 
Also it is observed in both the strategies that after the initial holding period of 3 and 
6 months, there is a steep fall in returns. Thus the returns do reverse in the post 
holding period but in no time period they are negative. The returns highlight the 
importance of behavioral models in explaining the post holding period returns. 
25 
Big portfolio (6-6) 
1 3 5 7 9 1113151719 2123 25 27 29 3133 35 37 394143 45 47 49 5153 55 5759 
1 to 60 months 
Figure 5 
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Small portfolio (6-6) 
2 5 "• 
1 3 5 7 9 11131517192123252729313335373941434547495153555759 
1 to 60 months 
Figure 6 
Table 1.20 
Post Holding Period Returns in Size Sorted Portfolios (3-3) 
Table reports the average monthly returns (%) for 60 months after the initial formation period. The figure in 
parentheses shows the t-value. 
Month ] to 12 
25.65 
18.83 
22.81 
7.59 
5.83 
3.45 
5.44 
4.72 
Month 
24 
3-3 Strategy (%) 
Big Portfolio 
13 to 
5.29 
5.21 
4.64 
6.34 
5.49 
4.84 
6.59 
5.12 
Month 25 to 
36 
5.01 
5.30 
4.48 
5.55 
4.51 
4.45 
5.93 
4.62 
Month 
48 
37 to 
6.71 
5.01 
3.03 
6.07 
4.48 
3.86 
6.71 
4.79 
Month 49 to 
60 
7.36 
3.77 
4.12 
6.83 
3.13 
3.62 
6.01 
3.57 
106 
3.91 
5.54 
5.61 
5.63 
. 9.58(4.17) 
Month 1 to 12 
27.00 
21.66 
26.92 
5.46 
6.13 
5.24 
4.13 
6.08 
5.84 
4.59 
6.52 
6.31 
10.49(4.04) 
4.39 
6.27 
5.96 
5.19 
5.44(26.81) 
Month 13 to 
24 
4.87 
7.12 
5.07 
5.62 
7.56 
6.04 
4.95 
7.79 
6.95 
5.19 
7.36 
7.35 
6.32(19.26) 
3.89 
6.02 
4.35 
4.31 
4.87(24.56) 
Small Portfolio 
Month 25 to 
36 
5.95 
7.21 
5.75 
5.95 
6.75 
5.74 
5.13 
6.84 
6.32 
5.48 
7.64 
6.16 
6.24(29.37) 
3.75 
7.30 
3.98 
2.24 
4.82(10.55) 
Month 37 to 
48 
4.59 
6.71 
4.94 
5.65 
5.46 
4.78 
5.84 
5.19 
4.88 
6.84 
5.07 
4.84 
5.40(25.26) 
3.72 
5.61 
3.23 
4.56 
4.63(11.01) 
Month 49 to 
60 
6.86 
4.74 
4.87 
6.85 
4.37 
6.24 
6.55 
4.90 
6.48 
6.82 
4.09 
4.70 
5.62(17.86) 
Table 1.21 
Post Holding period Returns In Size Sorted Portfolios (6-6) 
Table reports the average monthly returns (%) for 60 months after the initial formation period. The figure in 
parentheses show the t-value. 
Month 1 to 12 
23.29 
12.56 
16.60 
15.14 
14.87 
Month 13 to 24 
5.18 
5.12 
6.35 
6.67 
7.27 
6-6 Strategy (%) 
Big Portfolio 
Month 25 to 36 
6.64 
5.49 
6.78 
4.38 
6.57 
Month 37 to 48 
6.72 
4.98 
6.59 
6.01 
4.51 
Month 49 to 
60 
9.42 
5.23 
6.03 
5.48 
3.88 
107 
13.86 
5.92 
4.27 
4.83 
6.87 
5.99 
3.54 
4.99 
6.85 
5.45 
6.24 
6.28 
6.13 
2.59 
10.64(5.89) I 5.76(16.19) 5.50(11.59) 4.95(7.29) 
2.98 
5.67 
6.31 
7.35 
6.53 
5.42 
1.92 
-0.37 
8.10 
5.01 
5.59 
6.57 
4.29 
1.47 
1.69 
8.08 
3.01 
6.16 
5.92 
3.57 
2.19 
5.05(7.59) 
Small Portfolio 
Month 1 to 12 Month 13 to 24 Month 25 to 36 Month 37 to 48 Month 49 to 
60 
23.61 
17.58 
15.71 
16.62 
14.62 
20.65 
4.54 
7.48 
4.30 
6.32 
5.84 
6.20 
11.95(6.01) 
4.50 
8.53 
6.05 
5.90 
6.73 
7.13 
5.04 
8.02 
6.55 
5.33 
8.08 
6.40 
6.52(17.95) 
6.41 
8.56 
7.52 
5.81 
5.55 
6.01 
6.98 
8.70 
7.71 
4.93 
5.23 
5.26 
6.55(17.26) 
7.21 
7.79 
7.13 
4.53 
5.49 
4.14 
9.11 
7.82 
7.07 
4.19 
5.61 
2.59 
6.05(10.86) 6.02(6.14) 
10.78 
5.75 
9.67 
4.03 
4.61 
2.33 
9.78 
5.37 
10.65 
3.69 
4.91 
0.68 
4.4 R^  and Momentum 
Studies have shown that there is a negative relation between R and momentum 
returns (Hou et al, 2006; Roll, 1988). To explore the relationship between R and 
price momentum, we report in table 1.21 the average monthly returns of momentum 
portfolios for stocks in different R quintiles using a double-sorted grid. At the 
beginning of each month, all stocks in the sample are first ranked according to the R 
measure and placed into three quintiles i:e: high, medium and low R groups. Within 
each R quintile, stocks are further sorted into quintiles based on the past three and 
six months return. The returns on these double sorted portfolios are computed over 
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the next three months (3-3 strategy) and six months (6-6 strategy) respectively. The 
time series averages of the monthly portfolio returns and their t-statistics, as well as 
the differences in returns between momentum quintiles 1 and 5 within each R 
quintile are reported. 
Panel A reports the average returns of the portfolios in different R quintiles, where 
the stocks are held for three months. In the lowest R^  quintile the average monthly 
return spread between the winners and the losers (1-5) is 24.2% with a t-statistic of 
25.06. The return spread falls steadily as R increases. In the medium R quintile 
there is average return of 23.3%, which falls to 23.1% in the highest R quintile. Two 
approaches (i;e: t-test and f-test) are used in this to reject the null hypothesis that the 
momentum returns are identical across different quintiles. Panel A-1 reports the t-
statistic for the difference in the momentum return of the highest and lowest quintile. 
The difference is very insignificant with a t-value of -0.88. This accepts the null 
hypothesis of identical momentum returns across highest and lowest quintile. The 
test that the average momentum profit is the same across all three quintiles is 
reported in panel A-2 (F-test). There is F-statistic of 0.435 with 0.64 probability 
clearly shows that the difference in momentum returns across the three quintiles is 
statistically insignificant which clearly accepts the hypothesis. Panel B reports the 
average momentum profits in different R quintiles for the six months holding 
period. The highest R quintile has the lowest momentum return of 16.3% with a t-
statistic of 21. The momentum return increases to 16.7% in the medium quintile, and 
•y 
finally the highest momentum returns of 18.1% are in the lowest R quintile. The 
difference in the momentum returns of the highest and the lowest quintile is reported 
in panel B-1. The t-value of -1.34 shows that the difference in returns is very 
insignificant. Panel B-2 reports the difference in momentum returns across different 
R quintiles. F statistic of 1.027 with p value of 0.358 shows that the difference is not 
Statistically significant. Overall a clear negative relation between R and momentum 
returns is not evident. 
R^  is a measure of firm specific information. When investors react rationally to 
information, even greater amount of firm specific information does not decrease a 
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hrm's R . When investors overreact to firm specific information stoclcs R decrease 
with the increase in price momentum which is direct outcome of investor 
overreaction. In our resuhs R^  decrease with the increase in momentum, but 
statistically significant negative relation between the two is not evident. 
Table 1.22 
R and Momentum Returns 
At the beginning of each month stocics are ranked by their R' measure and divided into three quintiles 
high, medium and low. Within each quintile stocks are again sorted on their past three and six months 
average returns. The returns on double sorted portfolios are calculated for the subsequent three and six 
months. The t-statistics are mentioned in brackets. The difference in returns between momentum 
quintile I and 5 within each R^  quintile are reported. Also reported are the intercepts and the 
corresponding t-statistics from time series regression of the momentum returns on the Fama and 
French (1993) three factor model which employs the market excess returns and returns on two factor-
mimicking portfolios for the size and book-equity effects. 
RSQ 
l(high) 
2 
(medium) 
3 (low) 
Panel A-1: 
t-statistic 
Panel A-
F-value 
i 
Panel A 
3 months holding period (%) 
MOMl 
11.2(11.67) 
11.7(11.21) 
12.9(12.46) 
2 
3.7 
(4.67) 
3.9 
(4.97) 
4.1 
(5.61) 
3 
0.1(0.14) 
0.2 (0.34) 
0.3 (0.53) 
4 
-3.3 (-
4.32) 
-3.2 (-
4.54) 
-3.2 (-
4.61) 
MOMS 
-11.9 (-
11.42) 
-11.5 (-
11.29) 
-11.3 (-
12.20) 
Test for equality (highest R quintile momentum return -
quintile momentum return) 
(-0.88) 
2: Test for equality of mean momentum returns across R 
quintiles (F-test) 
0.435 (P = 0.64) 
1-5 
23.1 
(26.42) 
23.3 
(25.03) 
24.2 
(25.06) 
lowest R^  
sorted 
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RSQ 
1 (high) 
2 
(medium) 
3 (low) 
Panel B-1: 
t-value 
Panel B-2:1 
quintiles (F-
F-value 
MOMl 
7.6(9.16) 
8.4 (8.66) 
9.4 (8.87) 
Panel B 
6 months holding period (%) 
2 
2.5 
(3.30) 
3.1 
(3.98) 
3.2 
(4.24) 
3 
0.03 (0.04) 
0.3 (0.46) 
0.4 (0.56) 
4 
-2.5 (-
3.17) 
-2.2 (-
2.88) 
-2.1 (-
2.99) 
MOMS 
-8.6 (-
8.01) 
-8.3 (-
8.47) 
-8.6(9.82) 
1-5 
16.3 
(21.006) 
16.7 
(20.09) 
18.1 
(17.71) 
Test for equality (highest R quintile momentum return - lowest R 
quintile momentum return) 
'est for equali 
test) 
(-1.34) 
ty of mean momentum returns across R sorted 
1.027 (P = 0.358) 
4.5 Idiosyncratic Volatility (IVOL) and Price Momentum 
We calculate idiosyncratic volatility (IVOL) using market model residuals estimated 
from the regression of the weekly stock returns on the index returns. IVOL is then 
calculated as the standard deviation of the regression residual. Panel A of Table 1.22 
presents the average monthly momentum returns for the entire sample period of 1995 
to 2006 for the three months holding period. The table reveals a strong positive 
relationship between IVOL and momentum returns. The highest IVOL quintile has 
the highest momentum returns of 27.1% with a t-statistic of 24,60. The returns 
decrease to 22.8% in the medium quintile to 19.9%) in the lowest quintile with a t-
statistic of 26.24. In short the momentum returns are positively related to IVOL and 
are statistically significant. Panel A-1 reports the difference in the momentum profits 
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of highest and lowest IVOL quintiles. The t-value of 5.33 shows that there is a 
significant difference in the returns. The difference across different IVOL quintiles is 
highly significant. The test that the average momentum profit is the same across all 
three quintiles F statistic of 15.36 with 0 probability (panel A-2) which rejects the 
null hypothesis of identical mean returns. The difference across the three IVOL 
quintiles is statistically significant. 
Panel B reports the momentum returns in different IVOL quintiles for the six months 
holding period. In 6-6 strategy also there is a strong and positive relation between the 
momentum returns and IVOL. The highest quintile has the highest momentum retum 
of 19.5% which decrease to 15.1% in the lowest quintile. In the highest and the 
lowest IVOL quintiles there is a significant difference in momentum returns with a t-
statistic of 3.49 (panel B-1). Panel B-2 reports the F-value for the difference in mean 
momentum returns across the three IVOL sorted portfolios. F-value of 7.55 with p = 
0.0006 show that the difference is statistically significant. The results show that 
IVOL is closely related to momentum effect. There is significant relationship 
between IVOL and momentum returns, so it has been explored further in section 5.7. 
High IVOL stocks have greater momentum returns than do low IVOL stocks. There 
are at least two reasons why momentum profits might be related to IVol under the 
behavioural approach. IVol can be viewed as a proxy for firm-specific information. 
If momentum profits are due to initial underreaction to firm-specific information 
(e.g., Jegadeesh and Titman, 1993; Barberis et al. 1998; Hong and Stein, 1999), 
firms with higher IVol should display greater momentum. Intuitively, stocks with 
more firm-specific information will, all else equal, have higher IVol and, according 
to theories of under reaction, experience greater underreaction and display more 
price momentum. Thus these findings are consistent with the view that momentum 
profits result from underreaction to firm specific information, for which IVOL can be 
viewed as a proxy (Arena ei al. 2008). 
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Table 1.23 
IVOL and Momentum Returns 
At the beginning of each month stocics are rani<ed by their IVOL measure and divided into three 
quintiles high, medium and low. Within each quintile stocks are again sorted on their past three and 
six months average returns. The returns on double sorted portfolios are calculated for the subsequent 
three and six months. The t-statistics are mentioned in brackets. The difference in returns between 
momentum quintile 1 and 5 within each IVOL quintile are reported. Also reported are the intercepts 
and the corresponding t-statistics from time series regression of the momentum returns on the Fama 
and French (1993) three factor model which employs the market excess returns and returns on two 
factor-mimicking portfolios for the size and book-equity effects. 
IVOL 
l(high) 
2 (medium) 
3 (low) 
MOMl 
14.6 
(12.23) 
11.5 
(11.38) 
9.1 
(12.08) 
Panel A-1: Test for equ 
I 
t-statistic 
Panel A-2: Test for eq 
F-value 
IVOL 
1 (high) 
MOMl 
10.3 
(8.99) 
Panel A 
3 months holding period (%) 
2 
4.8(5.03) 
3.9 (4.93) 
3.2(5.27) 
3 
0.2 (0.28) 
0.2 (0.33) 
0.2 (0.45) 
4 
-3.6(-
4.19) 
-3.1 (-
4.35) 
-2.7 (-
4.49) 
ality (highest IVOL quintile mom( 
VOL quintile momentum return) 
(5.33) 
uality' of mean momentum returns 
quintiles (F-test) 
15.36 (P = 0) 
Panel B 
6 months holding period (%) 
2 
3.5 (4.06) 
3 
0.3 (0.35) 
4 
-2.5 (-
2.91) 
M0M5 
-12.3 (-
10.45) 
-11.3 (-
11.57) 
-10.7 (-
12.37) 
;ntum retur 
1-5 
27.1 
(24.60) 
22.8 
(26.76) 
19.9 
(26.24) 
n - lowest 
across IVOL sorted 
M0M5 
-9.1 (-8.25) 
1-5 
19.5 
(18.75) 
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[VOL 
2 (medium) 
3 (low) 
Panel B-l:l 
MOM 1 
8.1(8.92) 
6.6(9.56) 
2 
2.9(3.69) 
2.4(4.02) 
3 
0.3 (0.38) 
0.1(0.31) 
4 
-2.2 (-
2.85) 
-1.9 (-
3.04) 
MOMS 
-7.8 (-8.36) 
-8.4 (-9.78) 
1-5 
16.1 
(21.64) 
15.1 
(21.18) 
est for equality (highest IVOL quintile momentum return - lowest 
IVOL quintile momentum return) 
t-statistic (3.49) 
Panel B-2: Test for equality of mean momentum returns across IVOL sorted 
quintiles (F-test) 
F-value 7.55 (P = 0.0006) 
4.6 Delay and Momentum 
Traditional asset pricing models assume that markets are frictionless and complete 
and investors are well diversified. However empirical evidence demonstrates the 
existence of sizeable market frictions and large groups of poorly diversified investors 
(Hou and Moskowitz, 2005). We assess the impact of market frictions on the 
momentum returns using a parsimonious measure of the severity of frictions 
affecting a stock that is; the average delay with which the share price responds to 
information. Using a share's price delay, we assess whether market frictions have a 
significant influence on the momentum returns. As discussed in the previous sections 
5.4 and 5.5 the stocks are first sorted in three delay quintiles i:e: high, medium and 
low. In each quintile five portfolios are formed on the basis of their average three and 
six months returns. These stocks are then held for the next three and six months and 
momentum returns calculated. 
Panel A of table 1.23 shows the average momentum return for three months holding 
period for the entire sample period of 1995 to 2006. There is a relation between delay 
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and momentum returns. The momentum returns increase with the increase in delay 
measure. The highest delay quintile has an average monthly momentum return of 
23.33% with a t-statistic of 23.12. The returns decrease in the medium quintile and 
the lowest delay quintile has the lowest momentum return of 23.24%. Panel A-1 
reports the difference in the momentum returns of the highest and lowest delay 
quintile. The t-value of 0.06 is insignificant to indicate any difference. Panel A-2 
shows the F-value for the difference in the mean momentum returns across delay 
sorted portfolios. The F-value of 0.104 with p=0.9 shows that the difference is 
insignificant. Panel B shows the momentum return for six months holding period. In 
this strategy also there is a positive relation between the delay measure and 
momentum returns. The highest delay quintile has an average momentum return of 
16.49%) with a t-statistic of 16.98. This decreases to 15.37%) in the lowest quintile. 
Thus in both the strategies there is a strong and positive relation between the dela}' 
measure and momentum returns. The t-test for the difference in the momentum 
returns of high and low delay quintile produces a t-value of 0.88 which is not 
statistically significant (panel B-1). Also panel B-2 reports the f-value for the 
difference in the momentum return across the three quintiles. The value is 
insignificant to show any difference. 
In both the strategies i:e: 3-3 and 6-6, there is a positive relation between delay and 
momentum returns, but it is not statistically significant. 
Table 1.24 
Delay And Price Momentum 
At the beginning of each month stocks are rani<ed by their delay measure and divided into three 
quintiles high, medium and low. Within each quintile stocks are again sorted on their past three and 
six months average returns. The returns on double sorted portfolios are calculated for the subsequent 
three and six months. The t-statistics are mentioned in brackets. The difference in returns between 
momentum quintile I and 5 within each delay quintile are reported. Also reported are the intercepts 
and the corresponding t-statistics from time series regression of the momentum returns on the Fama 
and French (1993) three factor model which employs the market excess returns and returns on two 
factor-mimicking portfolios for the size and book-equity effects (table continued). 
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Delay 
l(high) 
2 
(medium) 
3 (low) 
Panel A-1 
t-statistic 
Panel A-2 
F-value 
Delay 
1 (high) 
2 
(medium) 
3 (low) 
Panel B-1: 
t-statistic 
MOM 1 
11.90 
(11.66) 
11.00 
(10.92) 
11.00 
(10.65) 
Panel A 
3 months holding period (%) 
2 
3.16 
(4.30) 
3.40 
(4.28) 
3.15 
(3.98) 
3 
-0.44 (-
0.63) 
-0.45 (-
0.604) 
-0.58 (-
0.79) 
4 
-3.80 (-
5.36) 
-4.07 (-
5.67) 
-4.05 (-
5.14) 
1 M0M5 
-12.10 (-
12.19) 
-12.44 (-
12.51) 
-12.91 (-
12.47) 
1-5 
23.34 
(23.12) 
22.77 
(27.61) 
23.25 
(23.93) 
Test for equality (highest delay quintile momentum return - lowest 
delay quintile momentum return) 
!: Test for e 
MOMl 
8.18 
(8.44) 
7.57 
(7.56) 
7.20 
(7.65) 
Test for eqi 
(0.06) 
quality of mean momentum returns across delay sorted 
quintiles (F-test) 
0.104 (P = 0.90) 
Panel B 
6 months holding period (%) 
2 
2.42 (3.29) 
2.17(2.82) 
1.92 (2.44) 
3 
-0.56 (-
0.748) 
-0.29 (-
0.371) 
-0.44 (-
0.585) 
4 
-2.81 (-
3.89) 
-2.95 (-
3.84) 
-2.92 (-
3.81) 
M0M5 
-8.98 (-
9.75) 
-8.97 (-
8.36) 
-8.84 (-
9.01) 
lality (highest delay quintile momentum return 
delay quintile momentum return) 
(0.88) 
1-5 
16.49 
(16.98) 
15.87 
(17.01) 
15.37 
(18.90) 
- lowest 
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Panel B-2: Test for equality of mean momentum returns across delay sorted 
quintiles (F-test) 
F-value 0.385 (P = 0.68) 
4.7 Ivol, Delay and Price Momentum 
Hou and Moskowitz (2005) show that IVOL is priced among firms whose share 
prices are slow to respond to information, and that momentum increases with delay 
for all except the highest delayed firms. To verify this finding, stocks are triple 
sorted. Firstly, portfolios are formed on the basis of IVOl and divided into three 
groups i:e: high, medium and low. Within each group again sorting is done on the 
basis of delay and portfolios are formed. Momentum returns are then calculated for 
three and six months holding period within each portfolio. Within each price delay 
portfolio, the difference in momentum returns between high and low IVOL portfolios 
is positive, which means that sorting stocks by delay does not eliminate the positive 
effect of IVOL on momentum returns. Table 1.24 shows that the lowest delay 
portfolio displays the highest difference in momentum returns between high and low 
IVOL portfolios at 7.43% per month in case of three months holding period and 
5.79% per month in case of six months holding period. The highest delay portfolio 
displays a difference of 6.07% and 3.14% per month in 3-3 and 6-6 strategy 
respectively. This confirms the findings of Arena et al. (2008), that the relationship 
between IVOL and momentum return is not subsumed by delay. Panel c of table 1.24 
presents the F-F and CAPM alphas for different portfolios. Statistically significant 
coefficients show that the momentum returns of these portfolios are not being 
explained by Fama-French and CAPM in India. 
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Table 1.25 
IVOL, Delay and Price Momentum 
Panel A: 3 months holding period (%) 
High delay 
Medium dealy 
Low delay 
PI 
P5 
P1-P5 
PI 
P5 
P1-P5 
PI 
P5 
P1-P5 
High 
IVOL 
13.74 
-11.45 
25.19 
(19.95) 
14.52 
-12.64 
27.17 
(19.78) 
14.47 
-13.54 
28.02 
(19.97) 
Medium 
IVOL 
11.09 
-10.64 
21.7 
(17.10) 
11.71 
-11.13 
22.84 
(20.96) 
10.62 
-13.52 
24.15 
(18.98) 
Low 
IVOL 
75.71 
-11.55 
19.12 
(14.70) 
9.26 
-11.65 
20.92 
(17.54) 
9.53 
-10.58 
20.59 
(14.91) 
High IVOL -
Low IVOL 
6.07 
6.25 
7.43 
Panel B: 6 months holding period (%) 
High delay 
Medium dealy 
Low delay 
PI 
P5 
P1-P5 
PI 
P5 
P1-P5 
PI 
P5 
High 
IVOL 
9.32 
-8.5 
17.89 
(10.18) 
10.34 
-9.5 
19.93 
(15.09) 
9.8 
-11.6 
Medium 
IVOL 
7.6 
9.23 
16.83 
(17.03) 
8.23 
-7.34 
15.58 
(17.77) 
7.8 
-7.82 
Low 
IVOL 
5.97 
-8.78 
14.75 
(15.73) 
6.53 
-8.35 
14.89 
(13.64) 
6.99 
-8.62 
High IVOL -
Low IVOL 
3.14 
5.04 
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P1-P5 
Panel C: ] 
High ivol high 
delay 
High ivol 
medium delay 
High ivol low 
delay 
Medium ivol 
high delay 
Medium ivol 
medium delay 
Medium ivol 
low delay 
Low ivol high 
delay 
Low ivol 
medium delay 
Low ivol low 
delay 
2L41 
(14.06) 
15.62 
(21.20) 
15.62 
(16.04) 
5.79 
Fama-French and CAPM alphas 
3 months holding period 
F-F alpha 
24.19(16.07) 
26.88(16.11) 
26.73(15.68) 
20.90(13.44) 
22.24(16.00) 
22.32(13.96) 
18.08(11.18) 
19.96(13.43) 
19.79(11.39) 
CAPM 
alpha 
24.69 
(18.03) 
27.41 
(18.75) 
27.72 
(18.25) 
20.97 
(15.32) 
22.74 
(19.39) 
23.28 
(17.05) 
19.15 
(13.74) 
21.01 
(16.53) 
19.97 
(13.73) 
6 months holding period 
F-F alpha 
17.02 
(8.91) 
19.48 
(15.78) 
20.99 
(15.34) 
16.58 
(17.45) 
15.25 
(17.11) 
14.88 
(20.31) 
14.32 
(14.63) 
14.40 
(12.56) 
15.13 
(16.57) 
CAPM alpha 
17.07(9.64) 
19.32(16.45) 
20.86(16.45) 
16.16(17.12) 
14.85(16.66) 
14.90 (20.09) 
14.05(15.16) 
-14.20(13.21) 
14.97(17.01) 
4.8 R^ , IVOL, Delay and Fama-French Coefficients 
We regress momentum returns for each R , IVOL and delay portfolio on the Fama-
French factors and on the market factor to determine whether the three factor model 
and CAPM can explain the effect of these variables on momentum returns. Table 
1.25 presents the Fama-French and CAPM coefficients of the momentum portfolios 
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formed on the basis of R ,^ IVOL and delay. In case of three months holding period 
the SMB factor has the highest loading again signifying the importance of size factor 
in momentum returns. In case of R and IVOL the lowest quintile has the highest 
loading on the SMB factor, while in case of delay the highest quintile has the highest 
loading on the SMB factor. Also in R and IVOL the highest quintile has the highest 
loading on the HML factor, while in delay the lowest quintile has the highest loading 
on'HML factor. 
In case of six months holding period also the SMB factor has the highest loading on 
momentum returns in all the three quintiles. In both, 3-3 and 6-6 strategy the Fama-
French coefficients are statistically significant at five percent level showing that the 
momentum returns in all the three cases are not being explained by this model in 
India. The CAPM alpha in both the strategies is also positively significant signifying 
that the returns are not being explained by the risk based models in India. 
Table 1.26 
R^ , IVOL, Delay and Fama-French Coefficients 
Panel A 
2 
R and momentum returns 
3 months holding period 
High 
Mediu 
m 
Low 
Beta 
-0.02 
(-
0.19) 
0.07 
(0.54 
) 
-0.05 
(-
SMB 
0.38 
(1,80 
) 
0.37 
(1,62 
) 
0.68 
(2.88 
HML 
0.21 
(1.27) 
-0.07 
(-0.41) 
-0.106 
F-F 
alph 
a 
21.84 
(24.1 
8) 
22.19 
(22.6 
7) 
22.76 
(22.8 
CAP 
M 
alpha 
22.47 
(25.42 
) 
22.67 
(24.15 
) 
23.64 
(24.26 
6 months holding period 
Beta 
-0.22 
(-
2.12) 
0.10 
(0.90 
) 
0.13 
(1.02 
SMB 
0.09 
(0.50 
) 
0.23 
(1.14 
) 
0.83 
(3.38 
HML 
0.18 
(1.26) 
-0.24 
(-1.51) 
-0.34 
F-F 
alph 
a 
15.48 
(19.2 
6) 
15.88 
(18.1 
7) 
16.40 
(15.8 
CAP 
M 
alpha 
15.70 
(20,3 
5) 
16.09 
(19.2 
1) 
17.37 
(16.9 1 
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0.42) ) (-0.58) 8) ) ) 
Panel B 
) (-1.82) 4) 8) 
IVOL and momentum returns 
3 months holding period 
High 
Mediu 
m 
Low 
Beta 
-0.08 
(-
0.53) 
0.09 
(0.78 
) 
-0.03 
(-
0.30) 
3 months ho 
High 
Mediu 
m 
Beta 
-0.11 
(-
0.84) 
0.11 
(0.94 
) 
SMB 
0.39 
(1.43 
) 
0.42 
(2.00 
) 
0.41 
(2.22 
) 
HML 
0.13 
(0.66) 
0.001 
(0.007 
) 
-0.08 
(-0.57) 
F-F 
alph 
a 
25.82 
(22.4 
8) 
21.56 
(24.2 
7) 
18.75 
(23.7 
1) 
CAP 
M 
alpha 
26.42 
(23.8 
7) 
22.13 
(25.7 
9) 
19.28 
(25.2 
2) 
6 months holding period 
Beta 
0.02 
(0.18) 
-
0.002 
(-
0.02) 
-
0.032 
(-
0.33) 
Panel C 
Delay and momentum retu 
ding period 
SMB 
0.54 
(2.17 
) 
0.52 
(2.60 
) 
HML 
-0.09 
(0.19) 
-0.14 
(-0.93) 
F-F 
alph 
a 
22.67 
(21.7 
1) 
22.11 
(26.0 
1) 
CAP 
M 
alpha 
23.36 
(23.1 
5) 
22.75 
(27.5 
3) 
SMB 
0.37 
(1.43 
) 
0.37 
(2.03 
) 
0.35 
(1.98 
) 
HML 
-0.14 
(-0.70) 
-0.24 
(-1.73) 
-0.105 
(-0.77) 
F-F 
alph 
a 
18.43 
(16.8 
2) 
15.01 
(19.4 
5) 
14.04 
(18.8 
4) 
CAP 
M 
alpha 
18.86 
(18.0 
0) 
15.40 
(20.6 
6) 
14.46 
(20.1 
6) 
rns 
6 months holding period 
Beta 
0.11 
(0.84) 
-0.03 
(-
0.24) 
SMB 
0.70 
(2.96 
) 
0.47 
(2.07 
) 
HML 
-0.30 
(-1.67) 
0.016 
(0.091 
) 
F-F 
alph 
a 
15.67 
(15.7 
6) 
15.23 
(15.7 
4) 
CAP 
M 
alpha 
16.48 
(16.9 
2) 
15.88 
(16.9 
5) 
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Low 
-0.01 
(-
0.11) 
0.31 
(1.29 
) 
0.34 
(1.87) 
22.67 
(22.7 
9) 
23.24 
(23.8 
3) 
0.06 
(0.58) 
0.09 
(0.48 
) 
-0.07 
(-0.45) 
15.25 
(17.7 
8) 
15.35 
(18.8 
3) 
4.9 Contrarian Strategies (Monthly returns based on long term 
past returns) 
De Bondt and Thaler (1985) addressed a CAPM anomaly which is related to a 
pattern in long term past returns. They document that stock portfolios with low long 
term past returns (3 to 5 years) tend to outperform the stock portfolios with high long 
term past returns in the future. Such investment strategies based on reversal in long 
term past returns are termed as contrarian strategies. These strategies involve buying 
the past losers and selling past winners. Stocks are sorted on the basis of long term 
past returns and portfolios are formed accordingly. PI is the wirmer portfolio and P5 
is the loser portfolio. Contrarian returns are calculated by subtracting the loser 
portfolio returns (P5) from the winner portfolio (PI). If the return of P5-P1 is 
positive and statistically significant from zero, there is evidence of contrarian return. 
In our study we consider two strategies based on 36 months formation period. The 
stocks are held for 12 and 36 months respectively. There are no contrarian retums in 
India in the sample period 1995 to 2006. In 36-12 strategy the winner portfolio gives 
a return of 6.53% per month with a significant t-statistic of 4.42. The loser portfolio 
gives a monthly return of-6.17% with significant t-statistic. The past losers minus 
the past winners return i:e: the contrarian return is -12.71% per month with a t-value 
of -16.97 which is significant. Similarly in case of 36 months holding period the 
contrarian retums are -7.24% with a t-statistic of-13.77 which is significant. Also the 
Fama-French and CAPM alpha are negative and statistically significant signifying 
that the contrarian returns cannot be explained by risk based models in India in the 
sample period 1995 to 2006. It seems that there is no evidence of contrarian retums 
in India. Rather it suggests the existence of momentum profits even over long term. 
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Table 1.27 
Contrarian Returns 
36-12 Strategy 
PI (past winner) 
P2 
P3 
P4 
P5 (past loser) 
P5-P1 
Mean Return (%) 
6.53 (4.42) 
2.74(2.17) 
0.77(0.61) 
-1.23 (-0.94) 
-6.17 (-4.07) 
-12.71 (-16.97) 
Fama-French alpha 
3.73 (4.39) 
0.38 (0.50) 
-1.45 (-1.78) 
-3.64 (-4.35) 
-8.81 (-9.04) 
-13.20 (-16.63) 
CAPM alpha 
4.68 (4.58) 
1.03(1.22) 
-0.90 (-1.04) 
-2.91 (-3.08) 
-8.04 (-7.60) 
-13.37 (-17.46) 
36-36 Strategy (%) 
P1 (past winner) 
P2 
P3 
P4 
P5 (past loser) 
P5-P1 
Mean Return (%) 
3.83 (5.42) 
1.25(2.03) 
.096(0.15) 
-1.10 (-1.88) 
-3.41 (-4.66) 
-7.24 (-13.77) 
Fama-French alpha 
2.68 (3.69) 
-0.128 (-0.21) 
-1.20 (-2.18) 
-2.10 (-4.09) 
-4.61 (-7.23) 
-7.93 (-9.82) 
CAPM alpha 
3.83 (5.34) 
1.18(1.84) 
-0.01 (-0.01) 
-1.17 (-2.18) 
-3.67 (-5.72) 
-8.12 (-10.81) 
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CHAPTERS 
CONCLUSIONS AND IMPLICATIONS 
Chapter 5: Conclusions and Implications 
This chapter pulls together the major findings of the study and presents the 
conclusions. Further it points out the implications of the study and highlights the 
areas of further research. 
5.1 Summary of the Findings and Conclusion 
(1) The results demonstrate a strong relation between the past and future return 
movements leading to momentum in Indian stock markets. Winners in the 
intermediate term three to twelve months horizon continue to be winners in 
the next three to twelve months holding period. This is true of all the four 
combination of strategies employed in the study (3-3, 6-6, 9-9 and 12-12).The 
raw returns are large and statistically significant. The 3-3 strategy yielded the 
highest return and 6-6 next highest. A profitable momentum strategy of 
buying recent winners and selling losers is a direct repudiation of the efficient 
market theory which states that stock prices cannot be predicted to gain 
abnormal profit. 
The robustness test applied on two most profitable strategies 3-3 and 6-6 confirms 
the phenomenon of momentum. The robustness tests consisted of the sub-period 
analysis, formation of skipping portfolio and splitting of stocks between large and 
small portfolios. It yielded the following: 
> The momentum returns are robust across different sub periods also. The 
recent sub-periods (1999-2002 and 2003-2006) provided greater momentum 
return in both the strategies. However, in 3-3 strategy, across the period 
difference in return turned out to be statistically significant whereas in 6-6 
strategy this was insignificant. 
> The skipping of one month between formation and holding period as well 
provided statistically significant return. The magnitude of the return was 
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lower in comparison to non- slcipping portfolios and the difference was also 
found to be statistically significant. Thus the momentum persists even in 
skipping portfolio. The effect of market microstructure issues such as bid-ask 
bounce seems to have no significant impact on momentum. 
> The momentum returns are available even in size-sorted portfolios. The 
results indicate that size has a role to play in momentum returns as the small 
stocks have greater momentum returns as compared to big ones and the 
difference between return is statistically significant. A portfolio comprising 
of small winner stocks stand a better chance of producing greater momentum 
return. 
(2) There is no indication of seasonality pattern in momentum returns. Although 
the month of July generated highest return in comparison to other months but 
the difference is statistically insignificant. This contradicts the findings of 
Jegadeesh and Titman (1993) who reported highest momentum return in the 
month of Januar}'. 
(3) The state of the market also serves as an important indicator of the 
momentum return. Results show that the momentum returns are higher 
following the 'UP' market state as compared to the 'DOWN' market when 
lagged market returns are used to define market state. In 3-3 strategy the t-
statistic between the two states is statistically significant in all the cases 
except for three months lagged return. In 6-6 strategy the difference in UP 
and DOWN states is significant for all lagged returns. In contrast, state of 
market defined on the concurrent market state (Rm-Rf) produces no such 
difference. The regression coefficient also shows a positive significant 
relation between market states (as defined by lagged market returns) and 
momentum returns. On the other hand the concurrent market states bring out 
no such relation. This lends support to overreaction model of Daniel et al. 
(1998) and Hong and Stein (1999) as an explanation of momentum. 
(4) The tracking of momentum returns over a long period of time i:e: sixty 
months after the formation period show a decline in returns. The returns take 
a nosedive immediately after the holding period in both the strategies 3-3 and 
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6-6. However, the decline in momentum never witness negative return. It 
means that up to sixty months of the portfoUo formation winners continue to 
outperform losers. This reversal pattern is not exactly in line with the 
behavioral models which predict negative return in post holding period. 
Nevertheless, it suggests overreaction as a source of momentum. The 
psychological biases of investors push the prices up in the holding period, 
which reverts back to their fundamental values in the post holding period. It 
can be safely concluded that the phenomenon provides support to behavioral 
models (Barberis et al 1998, Daniel et al 1998, Hong and Stein 1999) in 
explaining this anomaly. In case of size sorted portfolios also the post holding 
period returns follow the similar trend. After the holding periods, there is a 
steep fall in returns after which the returns keep on declining but never turns 
negative. In case of size portfolios, fall in returns is steeper in small portfolios 
in both the strategies. 
(5) The results obtained show a negative and insignificant relationship between 
R and momentum returns in both the strategies. This is inconsistent with the 
resuhs of Hou el al (2006) who report that stocks with lower R exhibit more 
pronounced price momentum. This challenges the use of R as a measure of 
private information to predict price efficiency measure. 
(6) Idiosyncratic volatility exhibits a positive relation with momentum returns. 
High IVOL stocks give higher return, and low IVOL stocks give lower 
return. These returns are statistically significant in both (3-3 and 6-6) 
strategies. These findings are in tune with the behavioral explanations that 
attribute momentum return to firm specific information, for which 
idiosyncratic volatility can be considered as a proxy. The positive relation 
between momentum return and idiosyncratic return is established even when 
delay is controlled. Thus idiosyncratic risk is not subsumed by delay. This 
reconfirms the findings of Arena et al. (2008) and contradicts the findings of 
Hou and Moskowitz (2005). 
(7) Delay displays a positive relation with momentum returns. However the 
difference in momentum return across the delay-sorted portfolios is not 
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significant. Hou and Moskowitz (2005) reported existence of momentum 
across first four quintiles but found to be non-existent among the highest 
delayed firms. It seems that delay is not priced as far momentum is 
concerned. 
(8) The findings suggest absence of contrarian returns over the sample period. 
The results show that there are no contrarian returns in both the strategies that 
were tested (36-12 and 36-36). On the contrary, momentum continues over 
longer horizon as well. This finding is also reinforced by the post holding 
momentum return. 
(9) Risk- based models such as CAPM and Fama and French model all along are 
inadequate to explain momentum return as the intercepts were found to be 
statistically significant in all the cases. 
In a nutshell, it can be concluded that the phenomenon of momentum is 
persistent and pervasive in Indian stock market over whole time period of 
study 1995 to 2006 as well as in sub-periods. Not only intermediate term 
winners remain winners in the near ftiture but there is also hint of long term 
momentum. The risk- based models fail to account for these returns. Overall 
the results tend to support behavioral models as possible explanation of the 
phenomenon 
These findings directly challenge the one basic tenets of efficient market 
theory, which rest on the premise that there can be no predictability of future 
returns. The last two decades have witnessed an onslaught against the 
efficient market hypothesis. Various anomalies have been detected and 
momentum is one such anomaly. Other anomalies such as size has 
disappeared or attenuated but momentum is the only anomaly which persists 
continuously from the time it was discovered (Jegadeesh and Titman 1993). 
Fama and French (2008) consider momentum as a premier and pervasive 
anomaly. Moreover, it is the only anomaly that is not captured by the Fama-
French (1996) model. Whether this anomalous behaviour is due to 
inefficiency or due to some missing variable in the asset pricing models is a 
question which is still being probed and far from settled and perhaps never 
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will be. However, the field of behavioral finance has advanced concepts and 
tools which seem to provide some explanation for this anomaly. The rise of 
behavioral finance in explaining this anomaly should be seen as a new dawn 
in the field of finance. 
5.2 Implications of the Study 
The presence of momentum in Indian stock market has the following 
implications. 
(1) In forming portfolios, selecting the stocks which have been winners in the 
past three to twelve months horizon can help investors and fund managers 
earn substantial profits. 
(2) Investing in small capitalization stocks which have been winners in the near 
past can also help earn higher profits in comparison to large stocks. Thus, a 
portfolio formed on the basis of small winner stocks has a higher possibility 
of providing higher return in the near term three to twelve months horizon. 
(3) The evaluafion of stocks on the basis of idiosyncratic risk can provide cues 
to the investors and fund managers about the near term return and help earn 
abnormal profits. 
(4) State of the market can serve as an important guide in forming momentum 
strategies 
5.3 Limitations of the Study 
(1) The returns employed are raw returns. Risk-adjusted returns would have 
provided more compelling evidence in favour of momentum. 
(2) The effect of transaction costs on the returns has not been analyzed, 
(3) The investment horizon considered spans between 3 and 12 months. 
(4) Only four momentum and two contrarian strategies have been employed. 
Much larger combination of strategies would have yielded greater insight 
about momentum. 
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(5) Monthly returns are computed from the last traded price in any month. This 
potentially induces bid-ask bounce effects in our data, when the last price of 
the ranking period is also the first price of the post ranking period. 
(6) The portfolios are formed over non-overlapping time periods because of 
which there is an inevitable loss of information and it may be possible that 
the economic cycle may be a major component in determining the outcome of 
momentum strategies. 
(7) The results may be biased due to sample selection. 
5.4 Directions for Future Research 
(1) Campbell and Siddiquie (2000) have shown that abnormal returns from 
momentum strategies are related to skewness. Analysis of momentum 
strategies based on skewness can provide insights about the potential 
sources of momentum. 
(2) Korajczyk and Sadka (2004) investigate the effect of trading costs on the 
profitability of momentum strategies. Explicit trading costs like 
commissions and spreads can be incorporated to investigate their effect 
on the profitability of momentum strategies. 
(3) Trading volume as a possible source of momentum can be further 
explored as done by Lee and Swaminathan (2000); Chordia and 
Swaminathan(I999). 
(4) The contribution of industry specific factors to momentum anomaly can 
be analyzed as done by Moskowitz (1999). 
(5) Chordia and Shivakumar (2002) throw light on momentum profits during 
various phases of business cycles. An investigation of relation between 
momentum and business cycle can be a step further in tracing the sources 
of momentum profits. 
(6) Risk-reward ratios like Sharpe and other alternative ratios can be used as 
a measure of stock selection criteria and momentum strategies can be 
analyzed in this light as done by Fabozi et al. (2007). 
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